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The Mullard technical handbook system.

The Mullard Technical Handbook is made up of four sets of
Books, each comprising several parts:-

Book 1 (light blue) Semiconductor Devices
Book 2 (orange) Valves and Tubes

Book 3 (green) Components, Materials and
Assemblies

Book 4 (purple or  Integrated Circuits
dark blue)

Book 4, Integrated Circuits, comprises the following parts:-
Part 1 Bipolar ICs for radio and audio equipment
Part2 BipolarICs for video equipment

Part3 |ICs for digital systems in radio, audio and
video equipment

Part4 Digital ICs— CMOS
Part5 High-speed CMOS
Part6 Analog ICs (Signetics)
Part 6a Professional analog ICs
Part7 Bipolar memory ICs
Part 7a Integrated fuse logic
Part8 TTL LogiclCs

Part9 Microprocessors, microcomputers and
peripheral ICs



.. ..acomprehensive data library

Most of the devices for which full data is given in these
books are those around which we would recommend equipment
to be designed. Where appropriate, other types no longer
recommended for new equipment designs but generally
available for equipment production, are listed separately. Data
sheets for these types may be obtained on request. Older devices
for which data may be obtained on request are also included in
the index of the appropriate part of each book.

Because the Technical Handbook system forms a
comprehensive data reference library the current Mullard Quick
Reference Guides should always be consulted for details of the
Mullard preferred range.

The data contained in these books is as accurate and up to date
as possible at the time of going to press. It must be understood,
however, that no guarantee can be given on the availability of the
various devices, or that their specifications may not be changed
before the next edition is published.

Each part is reviewed regularly, and revised and re-issued where
necessary. Revisions to previous data are indicated by an arrow in
the margin.

Requests for copies of Quick Reference Guides and individual
data sheets (please quote the type number) should be sent to:-

Technical Publications Department, Mullard Limited,
New Road, Mitcham, Surrey CR4 4XY. Telex 22194.

Prices and availability information for Mullard components
should be obtained from Mullard House, or from one of the
Mullard Distributors listed on the back cover.




) The Mullard Data Base

For the equipment designer,
technical information on
glectronic components is
vital. Mullard market the
widest range of components
inthe UK., supported by a
comprehensive information
service — the Mullard Data
Base

Brief detalls are given
here. For further informa-
tion and an order form,
please write to:-

Technical Publications Dept.
Mullard Limited,

New Road, Mitcham,
Surrey CR4 4XY.
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Regular Publications

Mullard Bulletin
A must for designers, this
bi-monthly, newspaper-style
publication briefly describes
new components and offers
further information on subjects
of interest.

Consumer Electronics
Areview, iIn newspaper style.
published every four months.
Articles and features of
interest to those inthe
consumer electronics industry,
with emphasis on television
technology and allied subjects

Bulletin
e{\“ E;C;CI)EI}:,..NEW? WALL

EE

Quint

Technical Brochures
and Range Leaflets
Mullard publish hundreds of
different brochures on
components and their
application. Make sure your
name is on the mailing list for
the Mullard Bulletin, which
describes and offers new
publications.

Prestel too!

Mullard publications may
also be ordered directly
through PRESTEL

The Mullard data base
begins on page 556201




Electronic Components
and Applications
Aquarterly technical journal
covering, indepth,
developments in electronics
based on the work of Philips,
Signetics and Mullard
laboratories. Please ask fora
sample copy and subscription
form.

Flectronic
COmy I_Il(.‘n,t‘*
&a ppl.cn_cms

Quick reference guides
All products marketed by
Mullard are listed
alpha-numerically and
described briefly in these
guides. Part 1 covers passive
components, discrete
semiconductors, and valves
and tubes; Part 2 deals with
integrated circuits, Including
Signetics.

Technical Data Service

This service provides detailed,
up-to-date information on the
characteristics and
performance of Mullard
components.

Subscribers to any or all of
the four handbook sections
receive all relevant handbooks,
looseleaf binders, monthly
mailings of new data sheets,
and new handbook parts as
they are published.

For those not wishing to
subscribe to the Data Service,
handbook parts can be
purchased individually.

Individual data sheets are
available free-of-charge, and
can be obtained by quoting the
type number.
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INDEX

SELECTION GUIDE BY FUNCTION

type number function page

OPERATIONAL AMPLIFIERS

TCA220 triple operational amplifier 35
TCA5208B; D operational amplifier 41
TEA1016 dual operational amplifier and comparator 47

TELECOMMUNICATIONS

Modulators

TBAG73 ring modulator for telephony and industrial equipment 57
TCA240; D dual long-tailed pair/double-balanced modulator 75
A.F. amplifiers

TBA915G audio amplifier 61
TCA210; T audio amplifier 67
TCA980G microphone amplifier 91

|.F./A.F. circuits

TCA770A; D i.f. limiting amplifier, FM detector and a.f. preamplifier 85
TDB1080 i.f. limiting amplifier, FM detector and a.f. amplifier 97
Telephone transmission and DTMF circuits <
TEA1021P; D DTMF generator for telephone dialling 103
TEA1042 telephone transmission circuit for handsfree loudspeaking 109
TEA1043P; D DTMF generator for telephone dialling 123
TEA1044P; D DTMF generator for telephone dialling 129
TEA1046P; D DTMF/speech transmission 1C for telephone applications 135
,TEA1053; 1054 telephone transmission circuits  ° 137
TEA1055 telephone transmission circuit 149
TEA1060; 1061 versatile telephone transmission circuits with dialler interface 161
TEA1062; 1063 versatile telephone transmission circuits 175

DOMESTIC APPLIANCES

TCA280A general-purpose triggering circuit 189
TDA1023 proportional-control triac triggering circuit 203
TDA1024 on-off triac triggering circuit 217
TEA1010; T touch-controlied lamp dimmer circuit 231
TEA1058; T touch-controlled famp dimmer circuit 237
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SELECTION GUIDE BY FUNCTION (continued)

type number function page
GENERAL INDUSTRIAL

Control circuits for switched-mode power supplies (SMPS)

TDA1080; A; B control circuits for SMPS 271

TEA1039 control circuit for SMPS 307
Motor drive circuits

SAA1027 stepping motor drive circuit 249
SAK1508T servo-motor control circuit 263
Transistor arrays

CA3046 five-transistor array 245
TDA3081 seven-transistor array 293
TDA3083; D five-transistor array 297

Miscellaneous

SAA1029 universal industrial logic and interface circuit 255
TDA1540D 14-bit DAC with 85 dB S/N ratio 287

TEA1017 13-bit series-parallel converter 301
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INDEX

NUMERICAL INDEX

type number function page
CA3046 five-transistor array 245
SAA1027 stepping motor drive circuit 249
SAA1029 universal industrial logic and interface circuit 255
SAK150BT servo-motor control circuit 263
TBA673 ring modulator for telephony and industrial equipment 57
TBA915G audio amplifier 61 ——
TCA210 audio amplifier 67 p——
TCA210T audio amplifier 67 ———
TCA220 triple operational amplifier 35
TCA240 dual long-tailed pair/double-balanced modulator 75
TCA240D dual long-tailed pair/double-balanced modulator 75
TCA280A general-purpose triggering circuit 189
TCA5208 operational amplifier 41
TCA5B20D operational amplifier 41
TCA770A i.f. limiting amplifier, FM detector and a.f. preamplifier 85
TCA770D i.f. limiting amplifier, FM detector and a.f. preamplifier 85
TCAZ980G microphone amplifier 91
TDA1023 proportional-control triac triggering circuit 203
TDA1024 on-off triac triggering circuit 217
TDA1060 control circuit for switched-mode power supply 271
TDA1060A contro! circuit for switched-mode power supply 271
TDA1060B control circuit for switched-mode power supply 271
TDA1540D 14-bit DAC with 85 dB S/N ratio 287
TDA3081 seven-transistor array 293
TDA3083 five-transistor array 297
TDA3083D five-transistor array 297
TDB1080 i.f. limiting amplifier, FM detector and a.f. amplifier 97
TEA1010 touch-controlled lamp dimmer circuit 231
TEA1010T touch-controlled lamp dimmer circuit 231
TEA1016 dual operational amplifier and comparator . 47
TEA1017 13-bit series-parallel converter 301
TEA1021P DTMF generator for telephone dialling 103
TEA1021D DTMF generator for telephone dialling 103
TEA1039 control circuit for switched-mode power supply 307
TEA1042 telephone transmission circuit for handsfree loudspeaking 109
March 1983 5



INDEX

NUMERICAL INDEX (continued)

type number function page

TEA1043P DTMF generator for telephone dialling 123

TEA1043D DTMF generator for telephone dialling 123

TEA1044P DTMF generator for telephone dialling 129

TEA1044D DTMF generator for telephone dialling 129

TEA1046P DTMF/speech transmission IC for telephone applications 135

TEA1046D DTMF/speech transmission |C for telephone applications 135

TEA1053 telephone transmission circuit 137

TEA1054 telephone transmission circuit 137

TEA1055 telephone transmission circuit 149

TEA1058 touch-controlled lamp dimmer circuit 237

TEA1058T touch-controtled lamp dimmer circuit 237

TEA1060 versatile telephone transmission circuit with dialler interface 161

TEA1061 versatile telephone transmission circuit with dialler interface 161

TEA1062 versatile telephone transmission circuit 175

TEA1063 versatile telephone transmission circuit 175
MAINTENANCE TYPE LIST

SAA1114; 2

SAK140

TAA960

TAA970

TBA221D

TBAY15 successor type: TBA915G

TCA410A;B; D

TCABS80

TCAB680; B; D

TCA980 successor type: TCA980G

TDAQ301D

TDAO319D

TDAO0324D

TDA0358D

TDAO0555D

TDAOQ723D

TDA0741D '

TDAQ748D

TDA1034; N

TDA1034B; NB

TDA1034D; ND

TDA1458D
TDA3082

TDA42508; D
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TYPE
DESIGNATION

PRO ELECTRON TYPE DESIGNATION CODE
FOR INTEGRATED CIRCUITS

This type nomenclature applies to semiconductor monolithic, semiconductor multi-chip, thin-film,
thick-film and hybrid integrated circuits.

A basic number consists of:
THREE LETTERS FOLLOWED BY A SERIAL NUMBER

FIRST AND SECOND LETTER
1. DIGITAL FAMILY CIRCUITS

The FIRST TWO LETTERS identify the FAMILY (see note 1).
2. SOLITARY CIRCUITS

The FIRST LETTER divides the solitary circuits into:

S : Solitary digital circuits
T : Analogue circuits
U : Mixed analogue/digital circuits

The SECOND LETTER is a serial letter without any further significance except 'H’ which stands
for hybrid circuits.

3. MICROPROCESSORS
The FIRST TWO LETTERS identify microprocessors and correlated circuits as follows:

.| Microcomputer

MA Central processing unit

MB : Slice processor (see note 2)

MD : Correlated memories

ME :  Other correlated circuits (interface, clock, peripheral controller, etc.)

4. CHARGE-TRANSFER DEVICES AND SWITCHED CAPACITORS
The FIRST TWO LETTERS identify the following:

NH : Hybrid circuits

NL : Logic circuits

NM : Memories

NS : Analogue signal processing, using switched capacitors
NT : Analogue signal processing, using CTDs

NX : Imaging devices

NY : Other correlated circuits

Notes

1. A logic family is an assembly of digital circuits designed to be interconnected and defined by its
basic electrical characteristics (such as: supply voltage, power consumption, propagation delay,
noise immunity).

2. By 'slice processor’ is meant: a functional slice of microprocessor.

December 1982 9



TYPE

DESIGNATION

THIRD LETTER

It indicates the operating ambient temperature range.
The letters A to G give information about the temperature:

temperature range not specified

0to+700C !
—55 to + 125 0C

—25to + 70 °C ‘
—25 to + 85 0C !
—40to +85 °C

—55 to + 85 °C

OMMQoOoO® >

If a circuit is published for another temperature range, the letter indicating a narrower temperature
range may be used or the letter ‘A",

Example: the range O to + 75 ©C can be indicated by ‘B’ or ‘A,

SERIAL NUMBER

This may be either a 4-digit number assigned by Pro Electron, or the serial number {which may be a
combination of figures and letters) of an existing company type designation of the manufacturer.

To the basic type number may be added:
A VERSION LETTER

Indicates a minor variant of the basic type or the package. Except for 'Z’, which means customized
wiring, the letter has no fixed meaning. The following letters are recommended for package variants:

. for cylindrical

: for ceramic DIL

: for flat pack

. for chip on tape

: for plastic DIL

. for QIL

: for miniature plastic {mini-pack}
: for uncased chip

CcCHOoOr ngogo

Alternatively a TWO LETTER SUFFIX may be used instead of a single package version letter, if the
manufacturer (sponsor) wishes to give more information.

FIRST LETTER: General shape SECOND LETTER: Material

1 Cylindrical C : Metal-ceramic

: Dual-in-line (DIL) G : Glass-ceramic (cerdip)
: Power DIL (with external heatsink) M : Metal

: Flat (leads on 2 sides) P : Plastic

Cc
b
E
F
G : Flat (leads on 4 sides)

K : Diamond (TO-3 family)

M Multiple-in-line {(except Dual-, Triple-, Quadruple-in-line)
Q : Quadruple-in-line (QiL)

R : Power QIL (with external heatsink)

S : Single-in-line

T : Triple-in-line

A hyphen precedes the suffix to avoid confusion with a version letter.

December 1982



GENERAL

RATING SYSTEMS

The rating systems described are those recommended by the International Electrotechnical Commission
(IEC) in its Publication 134,

DEFINITIONS OF TERMS USED
Electronic device. An electronic tube or valve, transistor or other semiconductor device.

Note
This definition excludes inductors, capacitors, resistors and similar components.

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

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

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

Note
Limiting conditions may be either maxima or minima.

Rating system. The set of principles upon which ratings are established and which determine their
interpretation,

Note

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

ABSOLUTE MAXIMUM RATING SYSTEM

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

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

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

October 1977 1"
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DESIGN MAXIMUM RATING SYSTEM

Design maximum 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 exceed-
ed under the worst probable conditions.

These values are chosen by the device manufacturer to provide acceptable serviceability of the device,
taking responsibility for the effects of changes in operating conditions due to variations in the charac-
teristics of the electronic device under consideration.

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

DESIGN CENTRE RATING SYSTEM

Design centre 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 exceed-
ed under normal conditions.

These values are chosen by the device manufacturer to provide acceptable serviceability of the device

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

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

12
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PACKAGE

OUTLINES

In this chapter the package outlines are given for the following types, except for those marked with an

asterisk which are included in the device data sheet.

type number

package code

description

CA3046
SAA1027
SAA1029
SAK150BT
TBAG73*

TBA915G
TCA210
TCA210T
TCA220
TCA240

TCA240D
TCA280A
TCA520B
TCA520D
TCAT770A

TCA770D
TCA980G
TDA1023
TDA1024
TDA1060

TDA1060A
TDA10608
TDA1540D
TDA3081
TDA3083

TDA3083D
TDB1080
TEA1010
TEA1010T
TEA1016

TEA1017
TEA1021P
TEA1021D
TEA1039
TEA1042

TEA1043P
TEA1043D
TEA1044P
TEA1044D
TEA1046P

SOT-27T
SOT-38A

SOT-38
SO-14;S0T-108A
SOT-14

SOT-110B
SOT-38
SO-14;S0T-108A
SOT-38

SOT-38

S0-16; SOT-109A
SOT-38

SOT-97A
SO-8;SOT-96A
SOT-38

SO-14;SOT-108A
SOT-110B
SOT-38

SOT-97A

SOT-38

SOT-38
SOT-74
SOT-136A
SOT-382
SOT-382

S0-16;SOT-109A
SOT-385
SOT-97C2
SO-8;SOT-96AC1
SOT-38

SOT-102HE
SOT-38
SOT-74B
SOT-1108B
SOT-101A

SOT-38
SOT-74B
SOT-102A
SOT-133
SOT-101A

14-lead dual in-line; plastic (SOT-27K, M, T)
16-lead dual in-line; plastic (SOT-38A)
16-lead dual in-tine; plastic (SOT-38)

14-lead mini-pack; plastic {SO-14; SOT-108A)
10-lead cylindrical ; metal {TO-74; reduced
height; SOT-14)

9-lead single in-line; plastic (SOT-110B)
16-lead dual in-line; plastic {(SOT-38)

14-lead mini-pack; plastic (SO-14;SOT-108A)
16-lead dual in-line; plastic {SOT-38)

16-lead dual in-line; plastic (SOT-38)

16-lead mini-pack; plastic {SO-16; SOT-109A)
16-lead dual in-line; plastic (SOT-38)

8-lead dual in-line; plastic (SOT-97A)

8-lead mini-pack; plastic (SO-8; SOT-96A)
16-lead dual in-line; plastic (SOT-38)

14-lead mini-pack; plastic (SO-14;SOT-108A})
9-lead single in-line; plastic (SOT-110B)
16-lead dual in-line; plastic (SOT-38)

8-lead dual in-line; plastic (SOT-97A)

16-lead dual in-line; plastic (SOT-38)

16-lead dual in-line; plastic (SOT-38)

16-lead dual in-line; ceramic (cerdip) (SOT-74)
28-lead dual in-line; ceramic (cerdip) (SOT-135A)
16-lead dual in-line; plastic (SOT-382)

16-lead dual in-line; plastic (SOT-38Z)

16-lead mini-pack; plastic {SO-16; SOT-109A)
16-lead dual in-line; plastic (SOT-38, S)

8-lead dual in-line; plastic (SOT-97A, C2)
8-tead mini-pack; plastic {SO-8; SOT-96A, AC1})
16-lead dual in-fine; plastic (SOT-38)

18-lead dual in-line; plastic (SOT-102HE)

16-lead dual in-line; plastic (SOT-38)

16-lead dual in-line; ceramic (cerdip) (SOT-74, B}
9-lead single in-line; plastic (SOT-110B)

24-lead dual in-line; plastic (SOT-101A)

16-lead dual in-line; plastic (SOT-38)

16-lead dual in-line; ceramic (cerdip} (SOT-74, B)
18-lead dual in-line; plastic (SOT-102A})

18-lead dual in-line; ceramic (cerdip) (SOT-133)
24-lead dual in-line; plastic (SOT-101A}
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PACKAGE
OUTLINES

type number

package code

description

' TEA1046D
TEA1053
TEA1054
TEA1055
TEA1058

TEA1058T
TEA1060

| TEAT061

| TEA1062

| TEA1063

SOT-149

SOT-102A
SOT-102A
SOT-102A
SOT-97C2

SO-8;SOT-96AC1T
SOT-102A
SOT-102A
SOT-38

SOT-38

24-lead dual in-line; ceramic (cerdip) (SOT-149)
18-lead dual in-line; plastic (SOT-102A)

18-lead dual in-ling; plastic (SOT-102A)

18-lead dual in-line; plastic (SOT-102A)

8-lead dual in-fine; plastic {SOT-97A, C2)

8-lead mini-pack; plastic (SO-8; SOT-96A, AC1)
18-lead dual in-line; plastic (SOT-102A)

18-lead dual in-line; plastic (SOT-102A})

16-lead dual in-line; plastic (SOT-38)

16-lead dual in-line; plastic {SOT-38)
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PACKAGE
OUTLINES

14-LEAD DUAL IN-LINE; PLASTIC (SOT-27KMT)

- 195max —— -—— 8.25max

seating plane

3,
3
el 22 || e e I [7672] .|
max
. 10 i
1,73 max 83 7286806
73 mex
| !
o 12 " 0 9 8 @ Positional accuracy.
I B @ Maximum Material Condition.

(1) Centre-lines of all leads are
2 3 A 5 5 7 within 0,127 mm of the nominal
“ .' .. n position shown; in the worst case,
i v the spacing between any two leads
‘ ' ‘ ‘ ‘ ‘ ‘ may deviate from nominal by
top view 10,254 mm.

(2) Lead spacing tolerances apply
Dimensions in mm _from seating plane to the line
indicated.

SOLDERING

1. By hand

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

2. By dip or wave

The maximum permissible temperature of the solder is 260 OC; this temperature must not be in
contact with the joint for more than 5 seconds. The total contact time of successive solder waves
must not exceed 5 seconds.

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

3. Repairing soldered joints

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

March 1983
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PACKAGE
OUTLINES

16-LEAD DUAL IN-LINE; PLASTIC (SOT-38,9)

b T R e —— ] ‘4»— 8,25max ———»
e | ‘ '
a
g '
o |
S 4.7
5 ‘ max
g Yos1 |
v ,?,mu
L _Tore®
39 [
e -Gl
22, i 2.54] ;
w22y Lle sleiala wlerie wle i
max
1,4 max
A | ‘
I 15 YN 3 2 m 0 3 {B Positional accuracy.

@ Maximum Material Condition.

(1) Centre-lines of all leads are
within £0,127 mm of the nominal

— 1 2 3 4 5 6 7 8 - ;
—— position shown; in the worst case,
m—— “ n “ - n n ' ' the spacing between any two leads
— ! ! i ' may deviate from nominal by

top view +0,254 mm.

(2) Lead spacing tolerances apply
from seating plane to the line
indicated.

Dimensions in mm

SOLDERING

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

2. By dip or wave
The maximum permissible temperature of the solder is 260 ©C; this temperature must not be in
contact with the joint for more than 5 seconds. The total contact time of successive solder waves
must not exceed 5 seconds.
The device may be mounted up to the seating plane, but the temperature of the plastic body must
not exceed the specified storage maximum. If the printed-circuit board has been pre-heated, forced
cooling may be necessary immediately after soldering to keep the temperature within the permis-
sible limit.

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

OUTLINES
16-LEAD DUAL IN-LINE; PLASTIC (SOT-38A)
22 max \ J<—~ 8,25max ——
3 > t
= mix
§$ Y051 i
s fonm
3
2.2] I i | i "\“ 0:3%
1,4 max 83 22695071
1; 15 14 13 12 11 10 ) @ Positional accuracy.
@ Maximum Material Condition.

(1) Centre-lines of all leads are
within 20,127 mm of the nominal

1 2 3 [A 5 6 7 8 L . —
position shown; in the worst case, —
“ n ' .' n .' “ “ the spacing between any two leads fr—
' : may deviate from nominal by ——
top view 0,254 mm.
(2) Lead spacing tolerances apply
from seating plane to the line
Dimensions in mm indicated.
SOLDERING
1. By hand
Apply the soldering iron below the seating plane (or not more than 2 mm above it).
[f its temperature is below 300 ©C it must not be in contact for more than 10 seconds; if between
300 ©C and 400 °C, for not more than 5 seconds.
2. By dip or wave
The maximum permissible temperature of the solder is 260 OC; this temperature must not be in
contact with the joint for more than 5 seconds. The total contact time of successive solder waves
must not exceed 5 seconds.
The device may be mounted up to the seating plane, but the temperature of the plastic body must
not exceed the specified storage maximum. If the printed-circuit board has been pre-heated, forced
cooling may be necessary immediately after soldering to keep the temperature within the permis-
sible limit.
3. Repairing soldered joints
The same precautions and limits apply as in (1) above.
March 1983 19



PACKAGE
OUTLINES

16-LEAD DUAL IN-LINE; PLASTIC (SOT-382)

19,5 max +‘ -—— 8,25 max ——»

seating plane

Positional accuracy.

Maximum Material Condition.

>
n
s
]
]
=]
©
2 @@

Centre-lines of all feads are
within £0,127 mm of the nominal

)i 2 3 4 5 6 7 8 position shown; in the worst case,
/ the spacing between any two leads
/ may deviate from nominal by
lead 1 indication (either index or sign) +0,254 mm.
top view (2} Lead spacing tolerances apply
from seating plane to the line
. . . indicated.
Dimensions in mm
SOLDERING
1. By hand

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

2. By dip or wave

The maximum permissible temperature of the solder is 260 ©C; this temperature must not be in
contact with the joint for more than 5 seconds. The total contact time of successive solder waves
must not exceed 5 seconds.

The device may be mounted up to the seating plane, but the temperature of the plastic body must
not exceed the specified storage maximum. !f the printed-circuit board has been pre-heated, forced

cooling may be necessary immediately after soldering to keep the temperature within the permis-
sible limit.

3. Repairing soldered joints

The same precautions and limits apply as in {1) above.
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PACKAGE
OUTLINES

16-LEAD DUAL IN-LINE; CERAMIC (CERDIP)(SOT-74,B)

19,94 max <+—— 8,25 max ——¥
g |
o 1
2 |
2 |
k= I
o
| | !
| |
[} ! ||
34 1|
2.9 |
1 l‘r \
. L m—t ]
100
7s6 TZ55544.7

~>

hrararar r”wﬁﬂ

14 13 1t 10

e
LI LITLT

top view

-

Dimensions in mm

@ Positional accuracy.

@ Maximum Material Condition.

(1)

(2)

Centre-lines of all leads are

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

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

8-LEAD MINI-PACK; PLASTIC (SO-8; SOT-96AACHY)

y

5.0
48

g 0,3 min/ ,

2
8 7268240.6 !

4 3 2 1 top view

Dimensions in mm

6} Positional accuracy.

@ Maximum Material Condition.

SOLDERING

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 reflowed
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 tem-
perature of this paste is about 220 to 230 °C when a mild flux is used.

For printing the paste onto the substrate a stainless stee! screen with a mesh of 80 to 105 um is used
for which the emulsion thickness should be about 50 um. 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 substrate must be cleaned of any remaining flux.

22
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PACKAGE
OUTLINES

8-LEAD DUAL IN-LINE; PLASTIC (SOT-97A,C2)

10 max -—— 8,25 max ——»
g
g .
a |
o R
] 4.2
o
a 4 057
| ——1 min
) B i N 2)
343 076
053
3,05 ! 6x || 0,38 | 1}
v i 7| {®[0.25: M)
i | ' )
’ |
max |
1,73 max
@ Positional accuracy.
8 5 top view @ Maximum Material Condition.
(1) Centre-lines of ail leads are —
— - - - within £0,127 mm of the nominal —_
j position shown; in the worst case, —
the spacing between any two leads —
1 4 may deviate from nominal by
+0,254 mm.
(2) Lead spacing tolerances apply
Dimensions in mm from seating plane to the line
indicated.
SOLDERING
1. By hand
Apply the soldering iron below the seating plane (or not more than 2 mm above it).
[f its temperature is below 300 ©C it must not be in contact for more than 10 seconds; if between
300 ©C and 400 ©C, for not more than 5 seconds.
2. By dip or wave
The maximum permissible temperature of the solder is 260 ©C; this temperature must not be in
contact with the joint for more than 5 seconds. The total contact time of successive solder waves
must not exceed 5 seconds.
The device may be mounted up to the seating plane, but the temperature of the plastic body must
not exceed the specified storage maximum. If the printed-circuit board has been pre-heated, forced
cooling may be necessary immediately after soldering to keep the temperature within the permis-
sible limit.
3. Repairing soldered joints
The same precautions and limits apply as in (1) above.
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PACKAGE
OUTLINES

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

32 max

; }
5 I i
o) 5.1
b1 max
$ Tost |
gty
} -—lo7t2
39 i
3,4
1 y ”’
! 12,54
el 22 | i
max
1,7 max
- r
|
26 23 22 21 20 19 18 17 16 15 14 13 top view
{3)
- }_ S
—
—_—
—
—_—
——
—_—
1 2 3 A 5 6 7 8 L] 00 11 12
e ———— 15, 8 MAX ——- o
! ’ . Positional accuracy.
- 14t max - e e | @ v
| | ™ Maximum Material Condition.
L_u ! side view .
. (1) Centre-lines of all leads are
} within +0,127 mm of the nominal
t position shown; in the worst case,
| the spacing between any two leads
™ “5133 may deviate from nominal by
| +0,254 mm.
R - — (2) Lead spacing tolerances apply
e 12193 i 7z73En0 from seating plane to the line
Y indicated.
{3) Index may be horizontal as shown,

Dimensions in mm

SOLDERING
See page 17 of this chapter (SOT-27K, M, T).

or vertical.
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PACKAGE

OUTLINES
18-LEAD DUAL IN-LINE; PLASTIC (SOT-102A)
23,5 max ‘
— i '
4,7

seating plane

+o,‘51 L
. min
— 0,762

0,53

39
N s =
’ i 254! | .
1751 \ | |
mdax
1,4 max

(3

" 10 top view

-—- 825 max 7»‘

side view

83 7270173.3

Dimensions in mm

SOLDERING
See page 17 of this chapter (SOT-27K, M, T).

@ Positional accuracy.
® Maximum Material Condition.

(1) Centre-lines of all leads are
within £0,127 mm of the nominal
position shown; in the worst case,
the spacing between any two leads
may deviate frorn nominal by
+0,254 mm.

(2) Lead spacing tolerances apply
from seating plane to the line
indicated.

(3) Index may be horizontal as shown,
or vertical.

N
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PACKAGE
OUTLINES

18-LEAD DUAL IN-LINE; PLASTIC (SOT-102HE)

[ —— 22 max —
" x i
T I — |
4 l[L————' \ f
.‘:”\ 4,7
) ! max
5| 1o
“y ) _omin y
* i _ _ e 0,76[2)
39 | 0s3|| 3
3,4 ) max
| U ey T emmEa
? ‘ T4
: | 1[2.54]
0,85 | e ol -l i | | )
max
1,4 max
18 17 16 15 14 13 12 1 10 top view
. /\ , B} B ]
—_
—_—
—
——— 1 2 3 4 5 6 7 8 9

«——8,25max - ~>‘

side view

72835321

Dimensions in mm

SOLDERING
See page 17 of this chapter {SOT-27K, M, T).

@ Positional accuracy.

®
(1)

(2)

Maximum Material Condition.

Centre-lines of all leads are

within 20,127 mm of the nominal
position shown; in the worst case,
the spacing between any two leads
may deviate from nominal by
+0,254 mm.

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

14-LEAD MINI-PACK; PLASTIC (SO-14; SOT-108A)

ks

125

R
175
135

A
1

iz

top view

Dimensions in mm

@ Positional accuracy.

™ Maximum Material Condition.

SOLDERING

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 reflowed
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 tem-
perature 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 um is used
for which the emulsion thickness should be about 50 um. 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 shouid 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 substrate must be cleaned of any remaining flux.

March 1983
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PACKAGE
OUTLINES

16-LEAD MINI-PACK; PLASTIC (SO-16; SOT-109A)

8 7 3 3 L 3 2 1 top view

Dimensions in mm

@ Positional accuracy.

@ Maximum Material Condition.

SOLDERING

The reflow solder technique

The preferred technigue 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 oi 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 tem-
perature 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 um is used
for which the emulsion thickness should be about 50 um. 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 soidering, the substrate must be cleaned of any remaining flux.
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PACKAGE
OUTLINES

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

- 21

N
w
=
P e

@
~3
©
©

seating plane

_— |
t f‘J !
355 | . :

I

‘4~ o —— 22 max

Dimensions in mm

EB Positional accuracy.
M Maximum Material Condition.

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

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

top view

11

0,4 *‘ J‘<—

7278151

HHN
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PACKAGE
OUTLINES

1

18-LEAD DUAL IN-LINE; CERAMIC (CERDIP) (SOT-133)

- 23,6 max
@
E T
a | T
g I 5,08
+ max
§ 0,38 ‘
min
$ -——076"7
34 }
29
; CEETON
R DR S o]
1,27
max

15

WTatatalatalalaty

16 15 14 13 12 " 10

-

top view

1 2 3 4 5 6 7 8 9
8,25 max
f id i ..
! side view @ Positional accuracy.
@ Maximum Material Condition.
| I ‘ (1) Centre-lines of all leads are
1‘ [ 11 within 0,127 mm of the nominal
N | 0.32 |‘ position shown: in the worst case,
023 1‘ the spacing between any two leads
j |‘| | may deviate from nominal by
£0,254 mm.
762 .
e (2} Lead spacing tolerances apply
100 from seating plane to the line
7v6 7278692.2

indicated.

Dimensions in mm
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PACKAGE
OUTLINES

28-LEAD DUAL IN-LINE; CERAMIC (CERDIP) (SOT-135A)

|- —— e e — o —e— 38  max - ————— — — ——— —

seating plane

DRAAAAAAANNann

25 24 21 20 19

1 2 3 4 5 5 7 8 El 10 1 12 13 14 top view
J— ‘_; J— J— — — [— JU— —] — J— J— JE— —_
‘* 15 Imax — e e EB Positional accuracy.

(1) Centre-lines of all leads are
| within +0,127 mm of the nominal
| position shown; in the worst case,
i the spacing between any two leads
| may deviate from nominal by
N
— g 7278698.2 70'254 mm-

f ‘ side view M Maximum Material Condition.
|
|
T

(2) Lead spacing tolerances apply
from seating plane to the line
indicated.

Dimensions in mm

T

March 1983

31



PACKAGE
OUTLINES

24-LEAD DUAL IN-LINE; CERAMIC (CERDIP) (SOT-149)

32 max

seating plane
|
—-

i i { .
el 20 e ,\u

165 mux

el e ke sk s e e

24 23 22 21 20 19 18 17 16 15 14

—
——
1 2 3 A 5 3 7 8 9 0 M 12 top view
Positional accuracy.
‘k ~ 11,3 max - @ on v
| . . @ Maximum Material Condition.
| side view
| (1) Centre-lines of all leads are
| within £0,127 mm of the nominal
H position shown; in the worst case,
Il the spacing between any two leads
I may deviate from nominal by
1 +0,254 mm.
\ — \ (2) Lead spacing tolerances apply
-~ 127 max - | 28353 from seating plane to the line
indicated.
Dimensions in mm
(
1
{
|
1
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TCA220

TRIPLE OPERATIONAL AMPLIFIER

GENERAL DESCRIPTION

The TCA220 is a bipolar integrated circuit consisting of three identical high-gain amplifiers. The
amplifiers have differential inputs and an emitter-follower output which can deliver up to 100 mA
output current. The unity-gain frequency with 6 dB/octave compensation is at least 5 MHz. No latch-up
will occur when the input voltage range is exceeded.

QUICK REFERENCE DATA

Supply voltages

positive Vee nom. 6V

negative —VEE nom. 6V
Supply current, unioaded lcc + IRX typ. 1,4 mA
Large-signal voltage amplification AyD typ. 4000
Slew rate SvoAv typ, 04 V/us
Input voltage range Vy —-43to +56 V
Input offset voltage Vio typ. 2 mV
Input offset current o typ. 0,2 A
Common-mode rejection ratio kemR typ. 90 dB —
Supply-voltage rejection ratio ksvR typ. 75 dB E
Operating ambient temperature range Tamb 55 to +125 OC _
PACKAGE OUTLINES
16-lead DIL; plastic (SOT-38).
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TCA220
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TCA220

Triple operational amplifier

PINNING
-] U 6] VEET 1 11— inverting input, amplifier 1
n+ 7] E o 2 1+ non-inverting input, amplifier 2
fx @ E o 3 RX external resistor
E :] 4 12+ non-inverting input, amplifier 2
12+ | 4 13| Q2
TCA220 5 12— inverting input, amplifier 2
2= E Fe2 6 Vce positive supply
vee E Q3 7 13+ non-inverting input, amplifier 3
3+ [z [10] rcs 8 13— inverting input, amplifier 3
. @ @ VeEs 9 Vggo negative supply,
amplifier 3
7280337
10 FC3 frequency compensation, |
) o ) amplifier 3
Fig. 2 Pinning diagram. 11 Q3 output, amplifier 3
12 FC2 frequency compensation,
amplifier 2
13 Q2 output, amplifier 2
14 Q1 output, amplifier 1
15 FC1 frequency compensation,
amplifier 1
16 VEEgq negative supply, amplifiers 1
and 2 —
—
—
FUNCTIONAL DESCRIPTION —
Supply
The TCA220 requires a positive and a negative supply. V¢ is the common positive supply to the three
amplifiers. Vgg1 is the common negative supply to amplifiers 1 and 2, which always has to be connect-
ed to the negative supply. VEE2 is a separate negative supply for amplifier 3, which should be left open
when this amplifier is not used.
External resistor; RX
The current level in the amplifiers is determined by current sources. These current sources need a
minimum current into RX of 200 uA. This current is usually derived from the positive supply via
an external resistor.
Frequency compensation; FC1, FC2 and FC3
Each amplifier may be frequency compensated by connecting an RC network from its FC to its Vg
(see Fig. 4).
Outputs Q1, Q2 and Q3
The outputs are emitter followers with open-emitter outputs which require an external load resistor.
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TCA220

RATINGS

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

Supply voltage, d.c. Vee — VEE  max. 18 V
Input voltage range V| VEgtoVge V
Differential-mode input d.c. voltage EAUTH max. 5V
Input current Iy max. 0,5 mA
Current into RX IRX max. 5 mA
Qutput current -l max. 100 mA
Storage temperature range Tstg —55t0 +125 ©C
Operating ambient temperature range {see also Fig. 3) Tamb —-55to0 +125 ©°C
750 T 7762327 1‘
Piot |
(mWw) T -
500 \\ L
1 N\ U U N
— N
— N
— 250 \\ i
— L |
— N ]
0
=100 -50 0 50 Tympl®C) 100
Fig. 3 Power derating curve.
|
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Triple operational amplifier

TCA220

CHARACTERISTICS

Vee =6V, ~VEE =6 V; Tampb = 25 OC unless otherwise specified

parameter symbol min, typ. max. unit
Supply
Supply voltage range Vee—-VEg | 8 12 16 \%
Supply current, Vo = 0V unioaded ice -- 1,2 3 mA
Supply-voltage rejection ratio*
at Rg =2k kSvR — 75 — dB
External resistor; RX
Voltage with respect to negative supply VRX-EE - 1,5 — \"
Current into RX IRX 200 - - mA
Inputs I + and |—
Input voltage range \7 —4,3 - +5,6 v
Input bias current lig - 1 2 uA
Differential input impedance 1zig! 25 — - k2
Input offset voltage at Rg = 200 2 max. Vio — 2 10 mV
Input offset current lio - 0,2 - MA
Common-mode rejection ratio
at Rg=2k&;f=1kHz kKcMR — 90 - dB
Outputs Q1, Q2 and Q3 —
Output voltage range Va -6 — +3,5 A% E
Large-signal differential-mode voltage —_—
amplification at VQ(p.p) = 7 V AvD 2000 4000 -
variation with temperature at
Tamb=—20t0+70°C AAyp - 8 -- dB
Slew rate at unity gain Syoav — 04 — V/us ‘
Gain-bandwidth product at 6 dB/octave ‘
compensation fi 5 — - MHz
Broadband noise figure at Rg = 2 k2; i
=10 Hz to 10 kHz Fav - 4 - d8 ‘
Channel separation at Rg=2k&;
= 10 kHz (see Fig. 5)
from amplifier 1 to amplifier 2 - 94 - dB |
from amplifier 1 to amplifier 3 — 130 — dB
from amplifier 2 to amplifier 1 94 - dB
from amplifier 2 to amplifier 3 — 110 — dB
from amplifier 3 to amplifier 1 - 130 — dB
L from amplifier 3 to amplifier 2 — 110 - dB
* The supply-voltage rejection ratio is the ratio of the change in input offset voltage to the change in
supply voltages producing it. |
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TCA220

+6v
200k 200k(2

Vi

’ -6V
7280339

Fig. 4 Test circuit for channel separation. Channel separation from amplifier A to amplifier B is defined
as:

\
20 log % x Ac1B-

Ac1g being the closed-loop gain of amplifier B; in this case Acig = 100.

—_— APPLICATION INFORMATION
—
— +6v
—
—_— |
} vee
] — 1+
TCA220 Qf—
|—
VEE FC
3900
i 330pF
I
—8v 7280338
Fig. 5 Frequency compensation circuit.
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OPERATIONAL AMPLIFIER

GENERAL DESCRIPTION

TCA520B
TCA520D

The TCAB20 is a bipolar integrated operational amplifier primarily intended for low-power, low-voltage

applications and as a comparator in digital systems.

Features

wide supply voltage range

low supply voltage operation
low power consumption

low input bias current

offset compensation facility
frequency compensation facility
high slew rate

large output voltage swing

TTL compatible output

QUICK REFERENCE DATA

Supply voltage range Vee
Supply current e
Input bias current hig
Output voltage range Vo
D.C. differential voltage amplification AvD
Slew rate SVOAV
Operating ambient temperature range Tamb

2to20 V
typ. 0,8 mA
typ. 60 nA
0,1to Vge—-0,1 vV
typ. 15000
typ. 25 V/us

~251t0+85 OC

PACKAGE OUTLINES

TCAB20B : 8-fead DIL; plastic (SOT-97A).
TCAB20D: 8-lead mini-pack; plastic (SO-8; SOT-96A).

IHI

January 1983
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TCA520B

TCA520D
FC Vee
5 7
TR1 TRL TRS
4
1+—3— TR2 TR5 TR7
'
TR10
I- 2 ./I ]\ 6 Q
w6 RS
~ AN ~{qmz
R3]
»-ERH
R1 R2 R3| |R&4 RS _T_m
S—— 1 8 [‘. 72672404
OF1 OF2 Vee
Fig. 1 Circuit diagram.
PINNING
OF1] 1 8 | OF2 1 OF1 offset compensation connection
2 - inverting input
- | 2 71V, 3 I+ non-inverting input
E TCA5208 :, cc 4 Vgg ground connection
1+ [ 3 TCA520D 61 a 5 FC frequency compensation connection
6 Q output
7 V¢o positive supply connection
VEE II 5|FC 8 OF2  offset compensation connection
7286760

Fig. 2 Pinning diagram.

I
/

/
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Operational amplifier TCA5ZOB

TCA520D
RATINGS
Limiting values in accordance with the Absolute Maximum System (IEC 134)
Supply voltage, d.c. Vee max. 22 vV
Input voltage X'VI $:: VCS \\5
Differential input voltage tVip max. 7V
Power dissipation at T,mp = 85 °C Piot max. 200 mw
Storage temperature range TStg —55to + 125 OC
Operating ambient temperature range Tamb —25t0 +85 OC
CHARACTERISTICS
Vee =5V, VEE =0V Tamp =25 9C; Ry from Q to Ve unless otherwise specified
parameter symbol min. typ. max. unit
Supply V¢g; pin 7
Supply current, unloaded lce 0,5 0.8 1,2 mA
Inputs I+ and |—; pins 3 and 2
Input voltage \1 0,9 - Vee—0.56 \
Input bias current lig — 60 250 nA
Input offset voltage Vio - 1 6 mV
Variation with temperature AVig - 5 - uV/K ——
Input offset current o — 10 75 nA E
Common-mode rejection ratio kKcMR 70 100 - dB E
Input noise voltage at f = 1 kHz Vn(rms) - 15 - nVA/Hz ‘
Input noise current at f = 1 kHz In(rms) — 04 - pAA/Hz |
Output Q; pin 6 ‘
Output voltage range at R| =5kQ | Vg 0,1 - Vee-6,1 | v |
Output current
HIGHat Vg = Ve —~0,4 V —loH 100 200 - HA \
LOWatvg =04V loL 6 12 - mA
D.C. voltage amplification |
at R =5kQ Avp 10000 15000 —
A.C. voltage amplification
at f = 1 kHz; Cgc = 100 pF Ayg - 58 - dB
Slew rate {average rate of change of '
the output voltage) at Ry =1kQ ;
Crc =0pF SvVoAvV — 25 — V/us ;
Cgc =100 pF SvoAv - 500 - mV/us
Jf
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TCA520B
TCA520D )
105 7267242,}
Avy ;r kF_H___
™N ™N
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N 1 \\ ! 1l
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Fig. 3 Typical values of the open-loop voltage amplification as a function of frequency.

7267446.1

zL%OHRL/ —
L
|| 4,ﬂ
ot 2T
T
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Fig. 4 Typical values of the open-loop voltage amplification as a function of supply voltage.
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Operational amplifier

TCA520B

TCA520D
104 _ 7zjezw1.1
i
] I

—+ T H

|
17

Fig. 6 Typical values of the input bias current
as a function of supply voltage, with ambient
temperature as a parameter,

Fig. 7 Output current LOW as a function of
output voltage, with supply voltage as a

parameter.

TR
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TCA520B
TCA520D
0.8 7267442.2 20 —— 7267445.1
|OH \P\ - VCC:A—‘_ //
! \]\;\2qv Voip-p) 7
08 \\ i \ //
™ r‘uin
0.4 - 10V 10 /
N A
/ |
0'2\ SV\ ’_ /
Z
N
olL—1
% 10 Vg (V) 20 0 10 Vee (V) 20

Fig. 8 Output current HIGH as a function of
output voltage, with supply voltage as a
parameter.

Crc
Vee
17 5
o[ Vee FC
1—
inputs TCA5208 al® output
5 TCA520D
o— 1+
of1  VEE  OF2

1 4 8

5k 72672412

Fig. 10 Typical arrangement of the TCA520
with frequency and offset compensation.

Fig. 9 Minimum values of the output
voltage swing as a function of supply
voitage for R|_ = 1 k2.

O +5V
ﬁ 1k
7 l5

2 Vee FC

—

v TCA5208 6 outout

i s TCA520D a P
1+

oF1__ VEE  0OF2
1 PRRT

7; 7267447.2

Fig. 11 Typical application of the TCA520
as a comparator.
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DEVELOPMENT SAMPLE DATA

This information is derived from development samples
made available for evaluation. It does not necessarily
imply that the device will go into regular production,

TEA1016

DUAL OP-AMP AND COMPARATOR

GENERAL DESCRIPTION

The TEA1016 is a bipolar integrated circuit containing two operational amplifiers and a high-speed

comparator. The circuit requires a single 5 V supply, this makes it especially suited for digital applica-
tions. The comparator has a level-shifted output for driving an external switching transistor. With this
transistor the circuit is TTL compatible; the transistor may also drive a transmission line.

QUICK REFERENCE DATA

Supply voltage range
Supply current

Open-loop differential voltage amplification

amplifiers
comparator
Input offset voltage

Input offset current
amplifiers

comparator
Comparator total response time

Operating ambient temperature range

PACKAGE QUTLINE
16-lead DIL; plastic (SOT-38).

Veet: Vee?
lcct t+lee2

Avd
Avd
Vio

lo

o

Yot(r). ttot(f)
Tamb

4,75 to 5,25 V

typ. 28 mA
typ. 43,5 dB
min. 47 dB
max. 5 mV
max. 5 uA
max. 6 vA
max. 60 ns

-40 to +105 °C

HHHH
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Fig. 2 Block diagram.
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7286779
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Fig. 1 Circuit diagram.

(a) one amplifier,
(b} comparator.
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Dual op-amp and comparator TEA1016

DEVELOPMENT SAMPLE DATA

PINNING
1 Q2+ non-inverting output, amplifier 2
2 Q2- inverting output, amplifier 2
Q2+ [I U 161 Q4 3 12+ non-inverting input, amplifier 2
- IZ E a3 4 12— inverting input, amplifier 2
5 Ve  positive supply, amplifier 2 and
12 |3 E 13- comparator
12~ E E 13+ 6 Vees positive supply, amplifier 1
Vee2 E e E VEE2 7 N+ non-inverting input, amplifier 1
Vees E E Ve 8 I1- inverting input, amplifier 1
e [z E ar- 9 Q1+ ‘non-lr?vertmg output, a-m'1pllf|er 1
10 Q1- inverting output, amplifier 1
ol o] o 11 Vggq  ground, amplifier 1
7286772 12 VEgp  ground, amplifier 2 and
comparator
Fig- 3 Pinning diagram. 13 13+ non-inverting input, comparator
14 13— inverting input, comparator
15 Q3 direct comparator output
16 Q4 level-shifted comparator output

FUNCTIONAL DESCRIPTION

~‘

Supply —
—

The TEA1016 requires a single 5 V supply. The first operational amplifier has separate supply and —

ground pins. If only one operational amplifier is to be used, than Vccq may be left open.

Amplifier outputs Q1+, Q1—, Q2 + and Q2— ‘J

The amplifiers have complementary outputs. The outputs are emitter followers with current sources to ‘

ground.

Comparator outputs Q3 and Q4 ‘

The comparator has a single emitter follower output stage with a resistor to ground. Q3 is the emitter

output, Q4 is a tap on the resistor which provides a level shift. This output is intended to drive an

external transistor directly. This transistor will produce a TTL compatible signal; it may even drive a

transmission line.

RATINGS

Lirniting values in accordance with the Absolute Maximum System (IEC 134) \

Supply voltage, d.c. Veet. Veez max. 6 V |

Input voltage, all inputs 7 max. Vee V ‘

Output current, all outputs —lg max. 10 mA l

Total power dissipation Ptot max. 250 mw

Storage temperature range Tstg —40to +125 °C ;

Operating ambient temperature range Tamb -40to +105 ©°C I
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TEA1016

)

CHARACTERISTICS

Veer=Vee2=475105,25V, Vepq =VEE2 =0V, Tamp = —40 to +105 OC unless otherwise
specified

parameter symbol min. typ. max. unit

Supply: Ve and Vee2: pins 5 and 6
Supply current lcertlcez | 15 28 40 mA

Amplifier inputs 11+, 11—, 12+ and 12—;
pins 7, 8, 3and 4

Input voltage V| 1,5 3,7 Vv

Input bias current hiB 0 10 80 uA
Input impedance at f = 1 kHz [zjgl 3 - 30 k&2
Input offset voltage Vio -5 0 5 mV
Input offset current o -5 0 5 A

Amplifier outputs Q1+, Q1—, Q2+ and Q2—;
pins 9, 10, Tand 2

Open-loop differential voltage amplification Ayd 39 43,5 48 dB
Output voltage at Tymp = 25 °C
HIGH VOH 2,2 2,8 3,6 \
LOW VoL 0,9 1,6 24 Y
Output voltage swing VOo(p-p) 0,35 — 1,5 \Y
at Tamp = 25 °C VO(p-p) 0,7 0,95 1,3 \Y
Comparator inputs {3+ and 13—, pins 13 and 14
Input voltage 2 1,5 - 35 \Y
Input bias current B ! 0 10 40 HA
Input offset voltage Vio | -5 0 5 mV
Input offset current llo . -6 0 6 A
Comparator outputs Q3 and Q4; pins 15 and 16
Open-loop differential voltage amplification to Q3| A,y 47 - - dB
Output voltage Q4
HIGH VoH 0,95 - 1,7 Y
LOW VoL - — 250 mV
Output voltage ratio Vaa/Va3 0,63 - 06
Output short-circuit current, Q4
atViz+=3V;V3.=2V; Vo =0V los 3 6,5 12 mA
Comparator total response time
rising edge trot(r) — 30 60 ns
falling edge Yot (f) — 30 60 ns
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Dual op-amp and comparator

TEA1016

DEVELOPMENT SAMPLE DATA

Vige = Vig-

—t

tot(r)

10%

-

—
Yot if} 7286777

Fig. 4 Timing diagram of the comparator showing the total response times.

typ - output

o 7286776
[Vee =525V
-

50V

_,_l_,._ 4,75V

[ swing
/3 SR S i . A R —
_—
——
100 120
Tamb °C)
Fig. 5 Amplifier HIGH and LOW output voltage as a function of ambient temperature with the supply
voltage Vi as a parameter.
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TEA1016

7286774
16 N
Vas ‘ i v LVCC =
oH
(V) —T—— —F— 5,25V
T — 50V
1,2 -
4,75V
1 i I |
R [
08 "
04 J T R S
| ~ VoL
0 ‘ 1 [ I I
—40 -20 0 20 40 60 80 100 120
Tamp (°C)

Fig. 6 Comparator output level at direct output Q3 as a function of ambient temperature with the
supply voltage Vc as a parameter.

_ o 72867z§
, T T
486 — ST o - Vee =
Ay | — — 525V
{dB) B B e I ‘
44 | L. Lo
I | —T 50V
i
- - .‘
P T 475y
‘ 42 } 1 |
— /\/
mwewe— .. -
—— [
— LT
— 40 _ T 1 ,
—49 -20 0 20 40 60 80 100 120
Tamb (9C)
Fig. 7 Amplifier open-loop differential voltage amplification as a function of ambient temperature
with the supply voltage V¢ as a parameter.
. 7286775
] NENEREEEEREN
12— - — . Vee = 1
] =
o L] —
; ' L~ /// i !
// Pt | -
| jzl/ al |
T ]
B |
//
6 - i [
i [ |
~40 ~20 0 20 40 60 80 100 120
Tamb (°C)
Fig. 8 Amplifier input impedance as a function of ambient temperature with the supply voltage Vee
as a parameter.
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Dual op-amp and comparator
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TEA1016

7286782
\ I { I
| |
{ !
; 23
0 \\\ i l 0 o1
AR \ . J oo 29
(dB) \ / \
p. 180
-t N / \
\ / | 150
\Q ‘\ o1
-8 \ | \ 120
N y 90
N\ * \
N i — 60
-2
[ e
—- \‘ - 30
—16 / - 0
| ™ R R
N
- A -1 — 60
-20 |
L RN ) - 90
24 — N -120
, AN 50
— 28 it Nt
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- _ - —210
‘ 37 { —230
lw 104 108 108 f (HD) 10/
|
| Fig. 10 Gain and phase characteristics of the arrangement of Fig. 9.
|
|
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J L TBA673

RING MODULATOR FOR TELEPHONY
AND INDUSTRIAL EQUIPMENT

GENERAL DESCRIPTION

The TBA673 is a bipolar integrated circuit comprising a 4-transistor modulator or demodulator circuit,
The excellent matching and temperature tracking of the four transistors in the circuit makes it suitable
for applications that are not possible with discrete components.

B34 BT B2
4 2 e
TR1 . 1 Cia
E1g —2 r/—:J
TR3
TR4
" -
5
T TR2 ‘ c23
} 10 ’s [
7280296
s nc ne
Fig. 1 Circuit diagram.
QUICK REFERENCE DATA
Collector-emitter voltage VeE max. 17,6 V
Collector current le max. 20 mA
Base-emitter voltage difference between
transistors at —Ig = 150 uA iAVBg! max. 5 mv
D.C. current gain difference between
transistors at —Ig = 150 uA |Ahpgi max. 0,008

Transition frequency at Ic = 1 mA fr typ. 320 MHz
Collector-base capacitance at Veg=5V Ceb typ. 0,4 pF
Conversion loss at fo =34 kHz —A typ. 0,76 dB
Carrier output power at fe =34 kHz Poc typ. 3 nW
Operating ambient temperature range Tamb —-25to +125 °C

PACKAGE OQUTLINE
10-lead cylindrical; metal {TO-74; reduced height; SOT-14).

e | (111
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TBAG73

PINNING
C1,4
B1

E1,3
B3, 4
C2,3
B2

E2,4

n.c.

—_

B2 c23 7280297

W 00 N O G & WwN

n.c.
S

—
(]

Fig. 2 Pinning diagram,
bottom view.

RATINGS

collectors of TR1 and TR4
base of TR1

emitters of TR1 and TR3

bases of TR3 and TR4
collectors of TR2 and TR3
base of TR2

emitters of TR2 and TR4

nat connected

not connected

substrate

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

Collector-emitter voltage, open base
Emitter-base voltage, open collector
Collector-substrate voltage

Collector current, each transistor
Emitter cut-off current

Total power dissipation*

Storage temperature range

Operating ambient temperature range*

7280298
[

100

oL
~25 0 50 100
Tamp (°C)

Fig. 3 Power derating curve.

* See derating curve, Fig. 3.

VCEO
VEBO
Ves
lc
leBO
Ptot
Tstg
Tamb

max. 17,5
max. 6,2
max. 65
max. 20
max. 10
max. 250
—55t0 +125
—25t0 +125

<

mA
uA
mW
oC
oC
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Ring modulator for telephony TBAG673
and industrial equipment

CHARACTERISTICS
Tamb = 25 9C unless otherwise specified
. " T T _"f_m“’_"r‘ K .
parameter symbol min. typ. max. unit
Collector-base breakdown voltage
atlg=0; ¢ =50 uA V(BR)CBO 45 - - Vv
Collector-emitter breakdown voltage
atlg =0; Igc = 200 uA V(BR)CEO 17,5 — — \
Collector-substrate breakdown voltage
at —Ig = b0 uA V(BR)CS 65 - - \
] Emitter-base breakdown voltage
i atlc=0;1g =10 A V(BR}EBO 6,2 - - v
D.C. current gain at Veg = 5 V;
|- 1504A heE 3% 90 -
| lc= 10mA heg 35 75 —
D.C. current gain difference between
transistors TR1T and TR2 or TR3 and TR4 at
Veg =5V, —lg =150 uA |Ahggl - 0,002 0,008
Base-emitter voltage difference between |
transistors TR1 and TR2 or TR3 and TR4 at |
Veg =56V, —lg = 150 A {AVRE! — 2 5 mV
Collector cut-off current
atlg=0;Veg =5V lcBO — 5 100 nA
Collector-substrate leakage current
atVeg=5V Ics — 5 100 nA
Emitter cut-off current
atlc=0;VEg=1V IEBO - 5 100 nA —
Transition frequency at Veg =5 V; —_—
lc = 150 uA fr — 140 — MHz —
Ic=1mA fr — 320 - MHz
Collector-base capacitance
atVeg=bV;ig=0 Ceh - 0,4 — pF
Collector-substrate capacitance
atVeg=bVilg=0 Ces — 28 — pF
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TBAG73

N

APPLICATION INFORMATION

Bs Vefrmsy = 0,28
~

fc

ves = 1,8V 21+
Voo = 9V
=l
+ 4 12 e
e R
Ym 2 - E 3
tm ~
3k
S
TBA673 Ro
=} o
Rj £ 7
6k 3k

i’o J: £
4 4 7 7280289

Fig. 4 Typical application of the TBA673 as a telephony carrier ring modulator.

Performance at Tapp = 25 ©C:

Conversion loss —A, = typical 0,75 dB
at fr, = 1 kHz; Viyyyms) = 0,4V fe = 34 kHz,

Carrier output power {leakage) Poc =3 nW typ. at f; = 34 kHz;
Ve(rms) = 0,28 V.

PACKAGE OUTLINE
10-lead cylindrical; metal (TO-74; reduced height; SOT-14).

2 = *0,51
-7 y j max
8,5
max
|

=
—

|l

4_‘*,59_>)<_w 12,7min ——| 72553262

max

bottom view
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TBA915G

AUDIO AMPLIFIER

The TBAD15G is a bipolar integrated a.f. amplifier intended for smalfl communication receivers, where
low battery drain is of paramount importance. The maximum output power is 850 mW and the zero-
signal supply current is only 2 mA (typ.). The circuit can be squelched to a stand-by current of typ.
0,4 mA.

QUICK REFERENCE DATA

Supply voltage range Vee 351015 V

Supply currentat Voo = 12V
squelched Icc typ. 0,4 mA
no signal lee typ. 2 mA
Po =500 mW lce typ. 72 mA
Input signal for Py = 500 mW Vi(rms) typ. 10 mV
Input impedance, single-ended izjs! typ. 9 kQ
Output power at digt = 2,5% Po typ. 500 mw
Operating ambient temperature range Tamb --20 to +80 OC

PACKAGE OUTLINE
9-lead SIL; plastic (SOT-110B).
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Audio amplifier TBA915G

~ PINNING
T N M 1 CcX external capacitor
[N N !

7280280

! 2 I+ non-inverting input
S B S el e B ) e
s ! 3 1— inverting input
TBA915
4 RX external resistor
5 Vggq ground
6 SQ squelch input
7 Vg ground
— Vv

X b RX,SQ 0 Vee 8 a output

9

Vee positive supply
Fig. 2 Pinning diagram.

FUNCTIONAL DESCRIPTION
Supply Ve and RX (pins 9 and 4)

The TBA915G has been designed primarily for use in pocket-size portable communication receivers, with a
low supply current as its main feature. The supply current is mainly determined by the output current.
The current into the RX connection sets an internal current source.

The circuit may be used over a wide range of supply voltages, viz. 3,5 to 15 V. At 12 V the circuit is
capable of delivering a power of 500 mW into a load of 20 £2. The maximum output power may be
increased to 850 mW by increasing the supply voltage to 14 V and reducing the load impedance to 15 2.

Inputs 1+ and 1— (pins 2 and 3)

Inputs I+ and 1— are differential inputs. I+ is the non-inverting input, - the inverting input. The
circuit may be driven asymmetrically, as is done in the test circuit of Fig. 4, where |— is used as a
feedback input. The circuit has an open-loop gain of 60 dB.

Squelch input SQ (pin 6)

A current into the SQ input squelches the amplifier, it brings the circuit in a stand-by state with a sub-
stantially reduced supply current.

Output Q (pin 8)

The circuit has a quasi-complementary class-B output stage.
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TBA915G

RATINGS

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

Supply voitage, d.c.

Supply current

Bias current into RX

Input voltage, differential, | + and | — inputs
Input current, | + and |— inputs

input current, SQ input

Output voltage

Output current

Total power dissipation

Storage temperature range

Operating ambient temperature range

CHARACTERISTICS

vee
fec
IRX
\Vipi
I
Isa
—lsa
Va
*+lq
Ptot
Tstg
Tamb

max 17
max 350
max. 5
max. 5
max 0,5
max 1
max 10
max. 17
max. 350
max. 900
—55t0 +125
—20to +80

\Y%
mA
mA

mA
HA

mA
mwW
oC
oC

Vee =12V, VEE=0V: Tagmb = 25 OC; measured in test circuit Fig. 3; unless otherwise specified

parameter symbol min, typ. max. unit
Supply Vee
Supply current

squelched lce - 04 06 mA

quiescent lcc - 2 3,7 mA

Po =500 mW ‘ce — 72 mA
Variation of quiescent supply current

with supply voltage Algc/AVee — 0,06 — mA/V
Thermal resistance Rthi-a - 50 - K/W
RX
Bias current into RX [1=3% 25 —_ 75 LA
inputs | + and {—
Input voltage for P = 500 mW Vi(rms) - 10 15 mV
Input impedance, single-ended 1zjgl - 9 - (31
Open-loop differential voltage amplification Avd - 60 — dB
Squelch input SQ
Input current HIGH (circuit squelched)

at Igx = 25 to 75 A IsaH 10 - - uA
Input voltage HIGH at IgqH = 10 A VsaH - 065 | — \%
Input voltage LOW (circuit on) VsalL — — 0,4 \"
Output Q
Total distortion at Po = 500 mW diot — 25 5 %
Signal-to-noise ratio at Po = 500 mW;

Rg =600 £, f = 300 Hz to 6 kHz S/N - 72 - dB

64
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TBA915G

Audio amplifier

—

+12v
430k
1M T
9 4
1uF
6 so vee RX ;';
ouF
'+ TBA915G
3 Q
.
Vi Cx VEE1  VEE2
239 1 5 7
! ino;m Vo
64 T
T {
7280281 7
Fig. 3 Test circuit.
APPLICATION INFORMATION
vee
150k
MO N T e
1uF
5 . A ele} RX ;
ci
100nF 5
o—r— i+  TBA915G —
R ——
4,750 Q P —
0515nFT 3 —
v - ox  VeEt  Vgez
' R2 'L 5 7 Vo
3300 +
+ 2 TWOpF
3 Tesur |
7280282 %/
Fig. 4 Typical application of the TBA915G. The frequency range is 185 Hz to 5,2 kHz; the lower
frequency limit is determined by the time constants zjg| x C1, R2 x C2 and R3 x C3 and the upper
frequency limit by R4 x C4. The closed-loop gain is 39,5 dB with a stability margin greater than 18 dB
which is determined by R5 x C5 and R6 x C6. The arrangement produces an output voltage and
output power at 1 kHz which are (typical):
Vo(rms) = 1.24 V, P, =30 mW at Vo =5V and digt = 5%
Vo(rms) = 1.7 V., Py =56 mWat Vg =6,8 V and digt = 0,25%
Voirms) = 1.9 V,Po=72mWatVce =68V and digt = 5%
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TCA210
TCA210T

AUDIO AMPLIFIER

GENERAL DESCRIPTION

The TCA210 is a bipolar integrated circuit comprising an amptifier for use in intercoms and other audio
systems. The amplifier is split into two parts. The first part is a high-gain preamplifier with differential
inputs and a class-A output stage which can deliver 2,5 mW into an 800 £2 load. The second partis a
power amplifier with a class-B output stage capable of delivering 500 mW into a 25 2 load and up to
800 mW into 15 §2 for short periods.

Without signal the supply current is typ. 8 mA. Both amplifiers may be squelched to extend battery
life in battery-operated equipment.

QUICK REFERENCE DATA

Supply voltage range Vee 8to 16 V
Supply current, no signal Ice typ. 8 mA
Preamplifier
Open-loop voltage amplification Avg typ. 10 000
Output power at Ry = 800 §2 Po typ. 2,5 mwW
Noise figure

(Rg = 500 £2; B = 300 to 4000 Hz) F max. 6 dB
Unity-gain bandwidth {compensated) fy min. 10 MHz
Power amplifier
Open-loop voltage amplification Ayd typ. 500
Output power at digy = 5%;

R =268 Pq typ. 500 mw

RL=15Q Po typ. 800 mw
Operating ambient temperature range Tamb —-55t0 + 125 ©C

PACKAGE OUTLINE

TCA210: 16-lead DIL; plastic (SOT-38).
TCA210T: 14-lead mini-pack; plastic (SO-14; SOT-108A).
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TCA210
TCA210T
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Audio amplifier

TCA210
TCA210T

] Y
Rxi 2]

[16] vee
[15] 11+
14] veer

FC| 4 13| 12+
o 5] TR TE]\.C
o
e
o] o2

7280293

PINNING TCA210

1

0w N O g WN

10
11
12
13
14
15
16

11—
RX1
Q1
FC
12—
i.c.
RX2
VEE2

Q2
Vcez
1.C.
i.c.
12+

vVeer
1+

VEE1

preamplifier inverting input
external resistor, preamplifier
preamplifier output

frequency compensation

power amplifier inverting input
internally connected

external resistor, power amplifier

ground connection, output stage
of power amplifier

power amplifier output

positive supply, power amplifier
internally connected

internally connected

power amplifier non-inverting input
positive supply, preamplifier
preamplifier non-inverting input

ground (except for output stage
power amplifier)

PINNING TCA210T

1 11— preampilifier inverting input E
2 RX1 external resistor, preamplifier E
3 Q1 preamplifier output |
-] VEE 4 FC freguency compensation
RX1 n+ 5 12— power amplifier inverting input
an vee 6 RX2 external resistor, power amplifier
o TCAZ10T o4 7 VEgg2 g:::l?gecronnectlon, output stage of power
2= e 8 Q2 power amplifier output
Fx2 Ej | To Jveee 9 Vgg2  positive supply, power amplifier
veez az 10 ic. internally connected
ey 1M1 12+ power amplifier non-inverting input
12 Veoy positive supply, preamplifier
13 11+ preamplifier non-inverting input
14 VEE1 ground {except for output stage
power amplifier)
Fig. 2 Pinning diagrams.
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TCA210
TCA210T

it

FUNCTIONAL DESCRIPTION
Supply

The preamplifier and the power amplifier have separate supply pins. When one of the amplifiers is not
used the corresponding V¢ pin may be left open to save supply current.

The ground pin VEE 1 is common for both amplifiers except for the output stage of the power amplifier
which has a separate ground pin Vg 2. This minimizes undesirable feedback to the rest of the circuit.

External resistor pins RX1 and RX2

The current in the amplifiers is determined by current sources. These current sources need a minimum
current into their RX pins of 200 pA. This current is usually derived from the positive supply via an
external resistor.

The preamplifier and the power amplifier may be switched off {squelched) by applying a LOW level to
RX1 and RX2 respectively.

Preamplifier inputs 11+ and {1—

The preampilifier has differential inputs 11+ and |1—, |1+ being the non-inverting input and 11— the
inverting input. The circuit may be driven asymmetrically, e.g. | 1— may be used for negative feedback.

Frequency compensation pin FC

Frequency compensation of the preamplifier may be obtained by connecting an external RC network
between FC and ground (see Fig. 4).

Preamplifier output Q1

The preamplifier has a class-A output consisting of an emitter follower with a current source from the
emitter to ground.

Power amplifier inputs 12+ and 12—

The power amplifier has differential inputs 12+ and 12--, 12+ being the non-inverting input and 12— the
inverting input. The circuit may be driven asymmetrically, e.g. 12— may be used for negative feedback.

Power amplifier output Q2

The power amplifier has a class-B output stage. This output stage is current-driven, which guarantees
negligible crossover distortion even at small output signals.

70
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Audio amplifier TCA210

TCA210T
RATINGS
Limiting values in accordance with the Absolute Maximum System (IEC 134)
Supply voltage, d.c. Veet: Voo max. 17 Vv
Supply current lce max., 20 mA
lce2 max. 550 mA
IRX1; IRX2 max. 5 mA
Input voltage, all inputs \ max. Vee V
Differential input voltage iVi1+—=V|1-] max. 5V
V24— V[2_I max. 5V )
Input current, 11+, |1—, 12+ and 12— Iy max. 0,5 mA
Output voltage, Q1 and Q2 Va1 Va2 max. 17 Vv
Output current
Q1 lla1! max. 20 mA
Q2 Haai max. 550 mA
Storage temperature range Tstg —55t0 +125 OC
Operating ambient temperature range* Tamb —55t0 +125 OC

1000 l ‘ 77622941

Ptot

e

7/‘H’*'

0 100 Tamp (°C) 200

Fig. 3 Power derating curve.

* See Fig. 3.
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TCA210
TCA210T

UL

CHARACTERISTICS
Vee = 12 Vi Tamp = 25 ©C unless otherwise specified

parameter symbol min. typ. max. unit

Supply Vet and V2

Supply current (d.c.), no signat Iceq 4 - mA
Icc2 - 4 - mA

External resistor pins RX1 and RX2

Voltage at RX: ON VRXH 1.1 1,35 16 \

Voltage at RX: squelched VRXL - - 250 mv

Current into RX: ON IRXH 200 - - uA

Preamplifier inputs 11+ and 11—
Average input current I+ 1= — 25 — HA

Preamplifier output Q1

Quiescent current in output stage Ic 25 - — mA
Open-loop voltage amplification Avd 65 80 — dB
Unity-gain bandwidth with

6 dB/octave compensation i - 10 - MHz
Noise figure at Rg = 5 k$2;

B = 300 to 4000 Hz F [ 4 — dB

Power amplifier inputs 12+ and 12—

Average input current l2+ 12— - 2 — LA
Power amplifier output Q2
Open-loop voltage ampiification Avd - 54 - dB
Output power at R =25 §;

dtot =5% PO - 450 - mW
Total distortion at f = 1 kHz;

Po=50mW; R =26Q diot - 15 - %
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TCA210
TCA210T

J

Audio amplifier
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TCA240
TCA240D

DUAL LONG-TAILED PAIR/DOUBLE-BALANCED MODULATOR

GENERAL DESCRIPTION

The TCA240 is a bipolar integrated circuit comprising two long-tailed pairs with current sources. The
circuit may be connected to form a doubie-balanced modulator, [t features great flexibility and the
excellent matching and temperature tracking of the transistors in the circuit makes it suitable for

applications that are not possible with discrete components.

The circuit is especially suited for the following applications:
® modulator

mixer

switch or chopper

AM synchronous demodulator

FM quadrature demodulator

phase comparator

differentiat amplifier

QUICK REFERENCE DATA

Supply voltage at C1, C2, C5 and C6 Ve max. 16 V
Emitter current {each transistor) —lg max. 10 mA
D.C. current gain at —lg = 750 pA hre min. 23
Base-emitter voltage difference between

transistors at ltaj} = 1,5 mA {AVBgl max. 25 mV
Cut-off frequency (3 dB point) feo typ. 34 MHz —_—
Noise figure at f = 100 MHz; Ic = 1 mA F max, 3,7 dB E
Operating ambient temperature range Tamb —20to0 +70 OC E
PACKAGE OUTLINE
TCA240: 16-lead DIL; plastic (SOT-38).
TCA240D: 16-lead mini-pack; plastic (SO-16; SOT-109A).
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TCA240
TCA240D

B1 — TR TR2 TR5 TR6 —~1——— B6

B2 85

16 9 7280310

VEE1 VEE2

Fig. 1 Circuit diagram.

Pins 9 and 16 are both connected to the substrate. When both long-tailed pairs are used these pins
should be interconnected externally.

<
m
n

16

EGE U
B3 [2]

:

VEE1 E3

®
iy

B4 B3

o

15

636!

[15]
&1 [3] 1] ¢ g1 [3] | ct
B2 [4 13] cs B2 cs
o E TCA240 % o o TCA240D o
85 6| [11] o8 Bs [5] | ce
87 [7] [10] Be B7 B8
e [8] 0] veee E7 [ o] veee
7750308 0308

Fig. 2 Pinning diagrams.
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Dual long-tailed pair/double-balanced modulator TCA240
TCA240D

FUNCTIONAL DESCR!PTION
The TCA240 contains two long-tailed pairs, each with a current source and a series transistor in the tail,

The current sources contain a current mirror. The tail current will be equal to the current flowing into
pin 15 (10} with a deviation of fess than 5%.

The TCA240 may be used as two long-tailed pairs or as a single double-balanced modulator. When used
as two long-tailed pairs the tail currents may be adjusted separately. Vggq and Vggo (pins 9 and 16)
should be interconnected and E3 and E7 (pins 1 and 8) should be left open. Transistors TR3 and TR7
reduce the influence of the long-tailed pair on the tail current.

When the circuit is used as a single double-balanced modulator only one current source is required.

E3 and E7 (pins 1 and 8) should be interconnected and B8 and Vg9, pins 10 and 9 (or B4 and Vg1,
pins 15 and 16) should be left open. TR3 and TR7 form a long-tailed pair now, each with a long-tailed
pair at its collector,

RATINGS

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

Collector-substrate voltage (open base and emitter) Veso max. 16 V
Collector-base voltage (open emitter) Vego  max. 16 V
Collector-emitter voltage (open base) Veeo  max. 12V
Base-emitter voltage (open collector) —Vggp max. 5V
Emitter current {each transistor) —lg max. 10 mA
Base current (each transistor) I8 max. 10 mA
Total power dissipation (see also Fig. 3) Piot max. 500 mwW
Storage temperature range Tstg -551t0+ 125 ©C
Operating ambient temperature range Tamb —-20to + 70 ©C

1000 7268974 g
A =
T T e

Prot 1 “”‘ﬁu\ T T FT-

(mW) [ | | Ll
] hﬁﬁt :*L:H
J} I 4‘—”1 N ]

I R e o SRS A
500 ;‘m@%—r‘ T,jpf\ i
NERERLNGEEERERE
N
] RS
B Rty
BT RSEss
0 50 100 T,mp (°C)y 150
Fig. 3 Power derating curve.
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TCA240

TCA240D
-

LI

CHARACTERISTICS
atVer=Ve2=Ves=Vep =12 Vi
Vg1 =Vp2=Vps=Vpe=6V:
Vg3 =Vpy7=4V;VEg1 = VEE2=0V;
Tamb = 25 OC; unless otherwise specified

parameter symbol min. typ. max. {unit
Transistors TR1, TR2, TR5 and TR6
D.C. current gain, each transistor,
at —lg =750 A hFe 23 - 190
Relative d.c. current gain difference
of transistors TR1 and TR2 heg1—hEE2
atlgq +lgg=-15mA ———~ x 200 -60 O +60 |%
hpg1 +hFE2
Relative d.c. current gain difference
of transistors TR5 and TR6 h —h
atlgg +lgg=—15mA ES—E—E—GXZOO —-60 0 +60 |%
hres +hFE6
Base-emitter voltage difference
between TR1 and TR2 (TR5 and TR#6)
at lgzj = 1,5 mA ]AVBE| — - 25 {mV
D.C. current gain of the parallel
connection of TR1 and TR6 (TR2 and TR5)
at laj =3 mA hEe1+6. hFE2+5 23 - 190
Relative d.c. current gain difference of
the parallel connection of TR1, TR6 h —h .
and TR2, TR5 at l¢3j; =3 mA Mx 200{-60 O +60 | %
hEE1+6 * hFE2+5
Base-emitter voltage difference
between the parallel connection of
TR1, TR5 and TR2, TR6 at li4j = 3 mA |avge | - - 21 Imv
Transistors TR3 and TR7
D.C. current gain, each transistor,
at lyzi =3 mA hFe 23 - 190
Relative d.c. current gain difference
of transistors TR3 and TR7 hera—h
at lgi| = 3 MA JFE3” FE7 200 60 0  +60|%
hFe3 +hFrE7
Base-emitter voltage at —Ig = 1 mA VBE 690 - 770 |mV
Transistors TR4 and TR8
Collector current difference
atigg=1lgg=15mA Al 0,07 \mA
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Dual long-tailed pair/double-balanced modulator

TCA240

TCA240D
parameter symbol min, typ. max. unit
Cut-off frequency
3 dB point at 1453j] =5 mA; R¢ =600 2;
see test circuit Fig. 4 feo - 34 - MHz
Noise figure
atf=100MHz; lc=1mA;Vgg=5V;
Gg=3,7mA/V; ~Bg=2,5mA/V F - - 3,7 dB
atf=100 MHz; —Ig =25 mA; Vg =5V;
Gs=6,5mA/V; —Bg= 2,6 mA/V F - - 4,2 dB
y parameters
at Vcg =5 V; f =100 MHz —Ig = ] 5 JmA
Input conductance gie typ. 14,4 13,6 mA/NV
Input susceptance bie typ. |76 |9 mA/NV
Feedback admittance lyrel typ. 10,4 10,4 |mA/V
Phase angle of feedback admittance —ore typ. | 100°] 1000
Transfer admittance lvfel typ. |22 55 mA/V
Phase angle of transfer admittance —pfe typ. | 450 | 96°
Output conductance doe typ. |04 (05 mA/V
Output susceptance Bge typ | 1,8 11 mA/V
Switching times
(See test circuit, Fig. 5) lail = ‘ 05 | 1 J 2 | 4 [ mA
! e
Rise time tTLe typ. |29 |27 127 |37 I ns —_—
' i ; oo —
Fall time tTHL typ. | 1.4 | 1.2 j 1.6 L | ns —
Rise propagation delay time Ly typ [ 1T 0T T i4 7 Ing
Fall propagation delay time tpHL  typ. % LRI D I TV B T
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TCA240
TCA240D

vag= 10V

L

L
100nF 1.50F

D 5,6k02 ﬁum 630
/

100nF
1nF
I
-
Vios0Q
sv w2
Tw I,
;nr
2|83
{YHJ
1|en

5,6k0 U 3,3kQ

7280312

Fig. 4 Test circuit for the frequency response, shown for one half of the circuit.
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Fig. 5 Test circuit for the switching times, shown for one half of the circuit.
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Dual long-tailed pair/double-balanced modulator

TCA240

veg = 6V
2,4k0 1k k0
Vo
3,3k (4x) 14 112 13 11
c1 cz2 cs c8
3 6
B1 B p————
[

4 5

B2 B85

[ 1,5k02
2o TCA240 .
TCA240D
fn ~

1 8

] E3 E7
15 10

B4 B8

1,2k02 VEE1 VEE2
]m 9
B
| = |

vee = 6V

b—

—{—

7280318

Fig. 6 Typical application of the TCA240 as a double-balanced AM modulator with suppressed carrier.

2,4k0Y —
Vo ———
3,3kQ (4x) 14 12 13 1" ——
»c:—l —
) C1 ce cs C6 1
3 81 B6 }-6—4
fo ~ >—-1::—1
4 9
B2 85 b—-
[] 1,5k
2 TCA240 ?
] o TCA240D 87
tme
1 8
I — E3 E7
\—Q = i Ba B8 i
1,2k VEEY VEE2
C i
7280316
Fig. 7 Typical application of the TCA240 as an AM modulator.
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TCA240
TCA240D

HHI

vee = 8V
2,4kQ

+
3

10uF

3,3k02 (2x)

10pF Y

LS
]1,5m

=
—

2

’ L
10pF
*

1

1,2k0

tkQ tkQ
Vo
14 12 13 i
c c2 cs cs
81 Y L
5
B2 B85 |
83 TCA240 o L7
TCA240D
8
€3 E7 f—
10
Ba Bs
VEE1 VeED
”J;e 9
728D313
4

Fig. 8 Typical application of the TCA240 as a differential amplifier.

Ve = 6Y
3,6k 1KkQ
Vo
+
10pF r 14 1 113 |H
; [} c2 Ch 6
3 5
81 86
4 5
82 Bs
D 5,6k02
10uF
D+ Ll IS TCA240 o I
TCA2400
Vi
U 2,7k0) s 5
7 E3 €7 f—
750
100F 5
0 15 10
T — Ra B8 f——
VEE1 VEE2
16 9
7280317

4,,

Fig. 9 Typical application of the TCA240 as a cascode amplifier.
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Dual long-tailed pair/double-balanced modulator

TCA240
TCA240D

vee = 6V

Vo
14 12 [13 Iu
c2 c5 c6
6
86 —
10uF
5
{h Bs 2
Vi
TCA240 .
# TCA240D
8
E7
1kQ 15 10
47k | le—i 84 88 ——
VEET VEE2
]we 9
7280314

%

Fig. 10 Typical application of the TCA240 as a differential amplifier with gain control.

Vee = 8Y
[jw,em f] Q2 1kQ
-L 3BF Vg
10nF
* B
4 12 13 "
500Q2 {2x} cr c2 c5 6
3 )
B 86 f———
4 5
B2 Bs
22nF J_
2x) T T }3,3m
2 7
83 TCA240 ur
l TCA240D
Vi 1nF 30nH
T 3,3k0 (2%)
! 8
] — E3 E7
1,2kQ2 15 10
84 88 |—
VEE1 Veg2
L
; 10nF lf ’ 5

7280315

Fig. 11 Typical application of the TCA240 as a 10,7 MHz double-balanced FM demodulator.
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TCA770A
TCA770D

I.F. LIMITING AMPLIFIER, FM DETECTOR & AUDIO PREAMPLIFIER

with low supply current

GENERAL DESCRIPTION

The TCA770 is a bipolar integrated circuit comprising a limiting amplifier, a balanced FM detector and
an audio preamplifier. 1t is intended for a frequency range of 100 to 500 kHz with narrow-band FM.
The circuit is especially suited for use in portophone sets, where low supply current and high sensitivity
are of paramount importance.

QUICK REFERENCE DATA

Supply voltage range Vee 5to 10 V
Supply current lce typ. 450 uA
I.F. frequency fif typ. 100 kHz
Input voltage at onset of limiting VLilim(rms) tvp. 30 uVv
AM rejection at Af = £ 3,56 kHz; m = 0,3;

fm =1 kHZz; V| (rmg) =1 mV kAMR typ. 50 dB
A.F. output voltage at Af = + 3,56 kHz VQA(rms) typ. 90 mVv
Audio preamplifier open-loop voltage amplification Avd typ. 600
Operating ambient temperature range Tamb —-30 to +70 ©°C

PACKAGE-OUTLINES

TCA770A: 16-lead DIL; plastic (SOT-38).
TCA770D: 14-lead mini-pack; plastic (SO-14; SOT-108A).

11
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I.F. limiting amplifier, FM detector TCA770A
and audio preamplifier TCA770D

PINNING TCA770A

U 1 Ll limiting amplifier input
- E E Vee 2 REF reference input, limiting amplifier

rer 2] 15 ] veo 3 n.c.  notconnected

n.c E E ne 4 BIAS input biasing output
sias [ | [13] oa 5 VEggy ground
VEET E TCA770A E] At 6 CX1 external capacitor

o E E e 7 CX2 external capacl.tor .

8 LCX1 external tank circuit
o E [10] 0 9 LCX2 external tank circuit
toxi 5] [0 ] Loxe 10 QD  detector output
7280304 11 1A—  audio preamplifier out-of-phase input

12 1A+  audio preamplifier in-phase input
13 QA audio preamptifier output

14 n.c. not connected

15 Ve positive supply

16 VEgp ground

PINNING TCA770D

v 1 LI limiting amplifier input
EE2
2 REF reference input, limiting amplifier
vee 3 BIAS input biasing output
as 4 VEgq ground
TCA770D 1A+ 5 CX1 external capacitor
A— 6 CX2 external capacitor
7 LCX1 external tank circuit
T
L 8 LCX2 external tank circuit
X2
9 QD detector output

7280303 . g
10 IA-  audio amplifier out-of-phase input

11 1A+  audio preamplifier in-phase input
12 QA  audio preamplifier output
13 Ve  positive supply

Fig. 2 Pinning diagrams. 14 VEggp ground

/
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TCATTOA
TCA770D

FUNCTIONAL DESCRIPTION

The TCA770 consists of two parts that may be used independently; a limiting amplifier with balanced
detector, and an audio preamplifier.

Supply
The TCA770 has two ground connections Veg 1 and Vg9 which are internally interconnected. For
minimum interference it is recommended that both VEE connections be grounded.

The circuit is built on the basis of long-tailed pairs with current sources in their tails. Thanks to these
current sources the supply current varies little with the supply voitage. This allows the circuit to be
used over a wide supply voltage range {5 to 10 V} without resulting in an excessive battery drain.

When the audio preamplifier is not used, its output QA should be connected to V(.

Limiting amplifier
The limiting amplifier has differential inputs L1 and REF. One of the outputs provides a bias voltage
for these inputs via the BIAS connection; this gives a feedback adjustment of the working point.

The onset of limiting is specified by the input voltage giving 3 dB gain reduction. This input voltage
varies with frequency (see Fig. 3).

Balanced FM detector

The outputs of the limiting amplifier are connected internally to the balanced detector. A tank circuit
has to be connected to this detector via CX1, CX2, LCX1 and LCX2 (see Fig. 5).

The balanced detector has a single output QD. Its output voltage varies with temperature (see Fig. 4).

Audio preamplifier

The audio preamplifier has differential inputs |A+ and |A—. A+ is the in-phase input, |A— the
out-of-phase input.

The output QA is an emitter follower with a current source to ground which sinks typ. 56 uA. The
output is suited to drive an output stage with an input impedance of approx. 10 k2.

— RATINGS
— Limiting values in accordance with the Absolute Maximum System (IEC 134)
Supply voltage (d.c.) Vee max. 15V
Storage temperature range Tstg -55 to +125 ©C
Operating ambient temperature range Tamb —30to +70 ©C
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L.F. limiting amplifier, FM detector TCA770A
and audio preamplifier TCA770D

CHARACTERISTICS
Vee =7.5V; Tamb = 25 OC; fif = 100 kHz; measured in test circuit of Fig. 8; uniess otherwise specified

parameter symbol min. typ. max, | unit
Supply Ve

Supply voltage Vee 5 75 10 | V
Supply current Ice 300 450 600 | uA

Limiting amplifier input L}

Input impedance 1Z 4l 10 - - k&2
Input voltage for onset of limiting

(3 dB gain reduction) Villim(rms)| — 30 — uv
AM rejection

FM signal: Af = 3,6 kHz; f,, = 70 Hz
AM signal: m = 0,3; f,, = 1 kHz

at VL |(rms) = 300 pV KAMR - 40 - dB
atVirms) = 1mV KAMR - 50 - dB
at Vii(rms) = 10mV kAMR - 60 - dB

Detector output QD

A.F. output voltage at
Rioag = 100 k§2; Af = £3,5 kHz;

fm = 1kHz; V| j(yms) = 10 mV Vab(rms)| — 90 - mV
AV

variation with temperature (i#T(rms) - 0,062 - dB/K
Distortion at Af = + 6 kHz; fr, = 1 kHz dyot - 2 31 %
Audio preamplifier inputs |1A+ and 1A—
Input bias current I - 270 - nA
Audio preamplifier output OA
Sink current in output stage Isink - 56 - A
Open-loop voltage amplification {unloaded) Ayd — 600 -
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TCA770A
TCA770D

7780305

40
VLI fim (rms}
(V)
30
20
10
]
100

200

i
1
!
400 1000

fig (kH2)

Fig. 3 Variation of input voltage at onset
of limiting with frequency.

AVQD (rms)

(dB)

7280306

N

N

40 80

Tamb (°C)

Fig. 4 Variation of detector output voltage
with temperature.

vee
TCA77OA TCA770D
I 270
0,39uF veo vee k
Vi — u IA—
mma— I F. AMPLIFIER/ a |— AUDIO : v
— FM DETECTOR PRE AMP QA
— REF 1A+
— BIAS LCX1 CX1 CX2 LCX2 VEE1 \7 VEE2
500 J
(m_Loee 20 Li20
uF ofF T ToF ld led
‘”; 0,68uF 220F o8pr
H 1r
” 1,1mH R 270
Q=25 R2 100kQ) kQ
82 100
gan
5,6kQ kQ kg adyustment ’
7280307
1nF ; ;WF
(1) The input limiting voltage depends on the capacitance values. Suggested type: solid aluminium
capacitor, 2222 122 56687; 0,68 uF/25 V.
Fig. 5 Test circuit and typical application of the TCA770. The output voltage
is Vga = (R1+R2)/R2x V(A +.
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TCA980G

MICROPHONE AMPLIFIER

GENERAL DESCRIPTION

The TCA980G is a bipolar integrated microphone amplifier. It is primarily intended for use with low-
impedance microphones in telephone systems. The output of the amplifier is 210 V/kPa when used
with a microphone having an impedance of 200 2 and a sensitivity of 10 mV/kPa.

A capsule assembly containing the TCA980G, a low-impedance microphone and a 220 nF capacitor
can directly replace a carbon microphone. The circuit is intended to be supplied from the telephone
line, the line current may be of either polarity.

QUICK REFERENCE DATA

Supply current range t N2 10 to 100 mA
Supply voltage drop at + || N2 = 10 mA IVLNT1=VLN2! typ. 475V
Voltage amplification at £ I} o = 30 mA Avd typ. 220

att N2 =10mA Ayd min. 160
Output impedance at = || g = 30 mA 1Zogd! typ. 150 @
Operating ambient temperature range Tamb ~351t0+75 °C

PACKAGE OUTLINE
9-lead SiL; plastic (SOT-110B).

1
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Microphone amplifier TCA980G

PINNING
O 1 LN1  line terminal 1
O O 2 n.c. not connected
1 S - 3 LN2 line terminal 2
TCA980G 4 n.c. not connected
1.2 8 4 5 6 7 8 9 5 n.c. not connected
6 n.c. not connected
7 MIC  microphone input
LNt ne LN2nc ne ne MICne VEg 8 n.c. not connected
7280283
9 VEg reference

Fig. 2 Pinning diagram.

FUNCTIONAL DESCRIPTION

At its line terminals LN1 and LN2 the TCA980G is compatible with a classical carbon microphone.
The circuit then is supplied from the telephone line and produces its own supply voltage, irrespective of
the direction of line current flow. The output voltage is produced across the same line terminals

LN1 and LN2. The circuit is well stabilized with the result that circuit properties such as gain and d.c.
voltage drop vary little with line current.

RATINGS
Limiting values in accordance with the Absolute Maximum System (IEC 134)
Supply current, LN1 and LN2

d.c. LN max. 100 mA
non-repetitive peak *ILN(SM) max. 100 mA a.c. super-
imposed on 100 mA d.c. —
Input current, d.c. ERIVITS max. 100 uA —
Total power dissipation Ptot see Fig. 3 —
Storage temperature range Tstg —55to +125 OC
Operating ambient temperature range Tamb —-35t0+75 ©C
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TCAS980G

CHARACTERISTICS

I N2 = 101060 mA; Tymb = 25 OC unless otherwise specified.

parameter symbol min. typ. max. unit
Supply
Supply voltage drop
att ) no =10 mA IVLNT — VN2 3,5 4,75 5,75 \Y%
at+ i N2 =30mA iIVLNT = VLN2! | 4.45 - 6,75 \
at+ I N2 =60 mA IVLNT =~ Vin2! | 50 - 78 \
Gain
Voltage amplification at f =2 kHz;
Tamb = 25 0C; see Fig. 4;
atx | nNo =10 mA Avd 160 — 260
at* [ y2 =30 mA Avd 190 220 260
Variation of voltage amplification with
temperature for Tymp = —20to +55°C | AA4/Ay4 - - 10 %
Variation of voltage amplification with
frequency for f = 0,3 to 2 kHz AAyg - 1 3 dB
Output
Output voltage swing, clipped,
atxl N2 =10mA VLN1-LN2(p-p) 2,6 - - A
at*l N2 =30 mA VLN1-LN2(p-p) 35 - - \4
at 1y N2 =60 mA VLNT-LN2(p-p} | 28 - - v
A.C. output voltage at f = 2 kHz;
dtot = 5%;
at £l N2 =10mA VLN1-LN2(rms) 1 - - A
at £1; N2 =30mA VLN1-LN2(rms) |1.35 - - v
at £l N2 =60mA VIN1-LN2(rms) | — 15 - v
Noise output voltage at B = 0,3 to 4 kHz | Vy{rms) — - 1,3 mV
Output impedance at f = 2 kHz;
£l N2 =30mA lzod! - 150 - Q
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Microphone amplifier

TCA980G

1000 7280284

Il
\
]
Plot l \
(mWi i T i 1
[
F
500} - b
-
-
| |
S T
I i
[ (—
i 1441
e ’ e
ol L L 1
-40 )
Tamp (°C)
Fig. 3 Power derating curve.
t
LN?1 ’
2000 220nF
MIC TCA980G 30000 |Vo
3
v VEE LN2
Pued
9 ILN2
7260285
Fig. 4 Test circuit for voltage gain.
" DIALLER —
cradle
contact T uniT
a
I ARV LN1
telephone TCA980G
line Q
VEE LN2

7280286 1

Fig. 5 Typical application of the TCA980G.
At pins LN1 and LN2, the IC is compatible with
a carbon microphone in a classical subscriber set.
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TDB1080

LLF. LIMITING AMPLIFIER, FM DETECTOR & AUDIO AMPLIFIER

GENERAL DESCRIPTION

The TDB1080 is a bipolar integrated circuit comprising a limiting amplifier, a balanced FM detector
and a class-B audio amplifier. It is intended for frequencies up to 500 kHz with either narrow-band or
wide-band FM. The circuit is especialty suited for use in portophone sets, where a low supply voltage, a
low supply current and a high sensitivity are of paramount importance.

QUICK REFERENCE DATA

Supply voltage range
I.F. part

A.F. part
Supply current at Voot = Voe2 = 2,5 V, no signal
Input voltage at onset of limiting
AM rejection at V=1 mV
Open-loop voltage amplification of audio amplifier
Output power of audio amplifier at Voo =9V
Operating ambient temperature range

Veer
Veez

lcct tlcc2
Vilim(rms)
kKAMR

Ayd

PO

Tamb

2,3t035 V
23t010 V
typ. 3 mA
typ. 30 uVv
typ. 50 dB

typ. 200
typ. 65 mW
—20to+ 70 OC

PACKAGE OUTLINE
16-lead DIL; plastic {SOT-38S).
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I.F. limiting amplifier, FM detector & audio amplifier TDB1080

PINNING
1 Veet positive supply, limiting amplifier
21 limiting amplifier input v [f] Y [§] veer
3 REF reference input, limiting amplifier " [Z EJ oA
4  BIAS input biasing output ner E E vee
5 RCX1 external RC network

e 7] 73] o
6 RCX2  external RC network TDB1080
7 RCX3  external RC network mcxt (5 | E ex
8 RCX4  external RC network RCX2 [E E] 12+
9 ab FM detector output RCX3 L?_‘ [10] 12—
10 12— out-of-phase input, audio amplifier roxa [ 8 E a
11 12+ in-phase input, audio amplifier —
12 CX external capacitor
13 BS bootstrap Fig. 2 Pinning diagram.

14 Veg ground
15 QA audio amplifier output
16 Veez positive supply, audio amplifier

FUNCTIONAL DESCRIPTION

The TDB1080 consists of two parts that may be used independently, viz. a limiting i.f. amplifier with
balanced FM detector, and a class-B audio amplifier.

Supply

The two parts of the circuit have a common-ground pin Vg but separate supply pins Vet and Ve
The limiting amplifier and detector may be used with a supply voltage up to 3,5 V, the audio amplifier
up to 10 V. The circuit is built to a large extent on the basis of long-tailed pairs with current sources in
their tails. Thanks to the stabilizer diodes (D7, D8 and D9} the supply current of the audio amplifier
varies little with the supply voltage. This permits the circuit to be used over a wide supply voltage range
without an excessive battery drain as a result.

Limiting amplifier inputs [1 and REF and biasing output BIAS (pins 2, 3 and 4)

The limiting amplifier has differential inputs 11 and REF, {1 is intended to be used as an input; it
should be biased externally by connecting it to the input biasing output BIAS via a resistor or an
inductor. The reference input REF is biased internally; it should be decoupled by connecting a
capacitor from REF to ground.

The onset of limiting is specified as the input voltage giving 3 dB gain reduction,

External RC network pins RCX1to RCX4 (pins 4 to 8)

The TDB 1080 contains a quadrature detector which requires an RC phase shifting network. This has to
be connected to RCX1, RCX2, RCX3 and RCX4 as shown in Fig. 4, The component values have to be
chosen in accordance with the i.f. centre frequency.

Audio amplifier inputs 12 + and 12— {(pins 11 and 10}
The audio amplifier has differential inputs 12 + and 12— which are biased internally.

N
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N

FUNCTIONAL DESCRIPTION (continued)
External capacitor pin CX (pin 12)

The internal biasing network for input 12 + should be decoupled by connecting an external capacitor
between CX and ground.

Audioc amplifier output QA and bootstrap pin BS (pins 15 and 13)

The audio amplifier has a class-B output stage. The maximum output voltage swing is obtained by
cennecting a capacitor between the bootstrap pin BS and the output QA and the load from
BS to Vo (see Fig. 4).

The maximum output power varies from typ, 15 mW at Vg = 2,5 V to typ. 65 mWat Vogo =9 V.

RATINGS

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

Supply voltages, d.c. Veer max. 5V
Veeo max. 10 V

Supply current lcet +icge  max. 50 mA

Total power dissipation Piot see Fig. 3

Storage temperature range Tstg —-56to+ 1256 OC

Operating ambient temperature range Tamb —20to + 70 ©C

Fig. 3 Power derating curve.
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I.F. limiting amplifier, FM detector & audio amplifier

CHARACTERISTICS

TDB1080

Veet = Vee2 =25 V; £ =95 kHz; Af = £ 50 kHz; fy = 1 kHz; Tamp = 25 OC unless otherwise

specified
parameter symbol min. typ. max, unit
Supplies Ve and Vg2 (pins 1 and 16)
Supply voltages Veet 23 2,5 3,5 \%
Vee2 2,3 2,56 10 \
Supply currents
atVeg1 =25V icct - 1,6 2 mA
at Vo2 = 2,5 V, no signal fcc2 - 1,6 2 mA
at Vee2 =9V, no signal lcc2 - 35 — mA
Limiting amplifier input I1 (pin 2)
Input impedance lzjg! 15 - — k€2
Input vottage for onset of timiting
(3 dB gain reduction) Vi1lim(rms) - 30 - uVv
Source impedance (between |1 and REF) 1Zg| — — 5 k2
A.M. suppression
at Af; = 70 Hz; tn = 1kHz; m=0,3;
Rg =50 Q
at V|1(rms) = 300 nV kKAMR - 40 - dB
atViq(rmg) = 1 mV kKAMR - 50 - dB 4
atVi1(rms) = 10 MV KAMR - 50 - dB
Rg =5k
at Vi1(rms) = 300 uV kKAMR - 30 - dB —
at Vi1 (rms) = 1 mV KAMR - 0 - dB =
at V1(rms) = 10 mV kAMR - 50 - dB E
FM Detector output QD (pin 9)
Output voltage at dyoy = 0,5%;
at f;= 95 kHz; Af=+50kHz VaD{rms) 100 - - mv
at f; = 250 kHz; Af = £ 50 kHz Vab(rms) 100 — — mvV
Signal-to-noise ratio
atfj= 95kHz; Af =+ 50 kHz S/N 70 - - dB
at f; = 250 kHz; Af=+ 50 kHz S/N 70 - - dB
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TDB1080

CHARACTERISTICS (continued)

parameter symbol min. typ. max. unit
Audio amplifier
Open-loop voltage amplification Ayd - 200 -

variation with frequency,

f=50Hz to 15 kHz AAyg -1,5 - +1,5 d8
Load resistance RL 24 - 600 Q
Output voltage at Ry =24 Q;

diot = 1% VQA(rms) - 600 - mV
Total distortion at R_ =24 Q;

VQoA(rms) = 200 mV diot - 0,5 1 %
Output power at Voo =9 V;

R =115 Q; dygt = 5% Paa - 65 — mwW
Signal-to-noise ratio at R|_ = 115 Q;

Vg =600mV;f=0,5to 11 kHz;

80 dB/octave cut-off filter S/N 70 — — dB

221 + - .
TOpF N b
N L 4
Hi- AL
{50 1 : 5 8§ ] 24 10 6000

0220F - e N N s “

2 BIAS REX2 RCX3 HCX1 RCX4 i vee2

" : 2 5
] a7 i

+ B3
IF. LIMITING AMPLIFIER AAZ\F,UL?L?ER
i- I QA

560 AND FM DETECTOR

L——\ REF N
v EE
Vi Iumr

X
‘ N
f 7780289

i
+ 2208
]
15 2
Ko ;1;

2 10pF

4
88nF

(1) 1f Vg isequal to V1 pin 16 can be connected to pin 1 and the capacitor to pin 16 can be omitted.

Fig. 4 Test circuit and typical application of the TDB1080. For f; = 95 kHz R = 100 k€2 and
C =82 pF, for f; = 250 kHz R =33 k2 and C = 47 pF.

102 February 1983



TEA1021

DTMF GENERATOR FOR TELEPHONE DIALLING

This integrated circuit is a dual-tone multi-frequency (DTMF) generator, supplying frequency
combinations (in accordance with CCITT recommendations) for use in pushbutton telephones, with a
common contact on the keyboard for muting.

The various frequencies are derived from a crystal-controlled oscillator followed by a sinewave
synthesizer,

12L technology allows digital and analogue functions to be implemented on the same chip. The built-in
current/voltage regulator and active output amplifier substantially reduce the number of external
components. Only a quartz crystal of 4,78 MHz and a few resistors and capacitors are required.

The circuit features:

— wide operating line current range

-- operating voltage down to 1,3 volt

— no individual tone level adjustment required
— temperature stabilized signal levels

— line current independent signal levels

— output stage and line regulator included

all pins protected against electrostatic discharges
— two key roll-over provided

— operates with a low cost quartz crystal

— few external components required

1

osc OSC/NS Ve
10 9 16
OsCIL- CURRENT LINE 15
L — -1 TEA1021 é Ve
LATOR STABILIZER REGULATOR
T T T
—_—— e ——— —— — —_— —
r - Y -7 3
| 398,56 : .
| Ha PROGRAMMABLE DIGITAL TO
DIVIDER COUNTER ANALOGUE
| . 1209 ...1633Hz CONVERTER
»t 12 ¢ o ————— - -] }F==—-—-A
t PROGRAMMABLE DIGITAL TO
| DIVIDER L1 counter |—— ANALOGUE
| 697...941Hz CONVERTER
Le——+
A
1
ACTIVE
KEYBOARD LOGIC OUTPUT STAGE
6 (3 |a]s 1101214113 |8 7 2 L1

I | 7286487
Xg Xy Xz X3 Yo Y1Y2 Y3 DAC F Fo VN

Fig. 1 Block diagram (dotted lines are stabilized supply rails).

PACKAGE OUTLINES

TEA1021P: 16-lead DIL, plastic (SOT-38).
TEA1021D: 16-lead DIL, ceramic (SOT-74B).
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TEA1021

RATINGS
Limiting values in accordance with the Absolute Maximum System ({EC 134}
Supply current Ip max. 150 mA
Surge current ('cp < 250 us) Ig max. 850 mA
Input series resistance Rg min, 18
Operating ambient temperature range Tamb —25to +70 °C
Storage temperature range Tstg —55t0 +125 °C
Junction temperature Tj max. 125 ©C
CHARACTERISTICS
VN =0V; Tamb = —25 to + 70 OC unless otherwise specified.
symbaol | min. typ. max. unit | conditions
operating voltage
d.c.; -1 =10mA Vi 28 33 38 |V
line current
level — 7 dBm I 10 8 120 | mA
level — 2 dBm I 12 9 120 | mA
internal impedance Z; 640 900 1150 | @ 300 — 3400 Hz
tone frequencies
low fx0 - 697 — Hz
fx1 - 770 - Hz
fx2 — 852 - — Hz
fy3 ~ 941 _ Hz frequency
. quartz crystal
hlgh fyo — 1209 - Hz 4782 720 Hz
fy1 — 1336 - Hz
e fy2 — 1477 - Hz
— fy3 — 1633 — Hz
—— dividing error - — 011 | %
nom. output level
lower frequency ViGg — — —6 dBm | adjustable
higher frequency VHG — — —4 | dBm | adjustable
tolerance
on output level AV, 2 - 2 | dB
pre-emphasis 1,3 2 2,7 dB without filter components
distortion with respect to
total level diot - -34 -24 | dB maximum tone level and
with first-order filter
start up time tg - 5 — ms with recommended
external components
switch bounce
elimination tsh 1 15 2 Ims
required keyboard
resistance
contact on Rk on - — 10 | k&
contact off Ry off | 500 — - k&
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DTMF generator for telephone dialling TEA1021

PINNING
U 1 \% negative supply
MK 18]V N g
v ] 2 Fo filter output
Fo [Z [15] Ve 3 X1 row keyboard input 1
4 X2 row keyboard input 2
X Y
! E E 2 5 X3 row keyboard input 3
X2 [_T_ E Y3 6 X0 row keyboard input 0
TEA1021 7 Fi filter input/input audio amplifier
X % i
8 E E ! 8 DAC output DAC/DTMF tones
Xo [6___ E] Yo 9 OSC/NS oscillator/noise suppression output
) 10 0sC oscillator input
Fi [I E] osc 11 YO0 column keyboard input 0
pac 8] 9] osc/ns 12 Y1 column keyboard input 1
13 Y3 column keyboard input 3
7286484 14 Y2 column keyboard input 2
15 VE input low-pass filter
Fig. 2 Pin designation. 16 Vp positive supply
= 1
| X133 | [R2
|
RSD 16 9 |2 jw0 13 14 |12 |11
.
D1 |
* | TEA1021 Y - I
3 8 B 8
line i o hd 3 e
- | 7 7 8 5 |5 |4 |3 |6
| R IRU
} R1 ==cCI Lo, 770 Hx +ﬁ+/5§/v6+/
1 I w AR
941 Hz J>/J> o$/ J)/'
keyboard 7284833.1
Fig. 3 Application diagram with first-order filter.
R1 metal film resistor MR16 1% see Fig. 7
R2 metal film resistor SFR16 5% 3.3 MQ
R3 metal film resistor SFR16 5% 18 Q2
R5 metal film resistor SFR16 5% 2700 Q2 (for 2, =600 ©;
no resistor for Z, = 900 Q)
C1 metallized polyester film capacitor see Fig. 7
c2 solid aluminium electrolytic capacitor 6,3V 4,7 uF
D1 polarity guard and
transient suppressor bridge (see Fig. 6) 2x BAS11 and 2 x BZW03-..
X1 quartz crystal 4,783 MHz
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TEA1021

R3 ’-—:ﬂl_
cs X1[: R2
16 9 10 13 (14 |12 (11
#Z_) TEA1021 é é § §
_T—* T -1-2(:1 5 156 |4 |3 l;gmz s _" :
RIIRU
R EIU
mi e R RIRIRU
T HEANYEY Iy Y

keyboard 72848341

Fig. 4 Application diagram with second-order filter to minimize harmonic distortion {meets CEPT

CS203 requirements).

R1 metal film resistor MR16 1% see Fig. 7
R2 metal film resistor SFR16 5% 3,3 MQ
R3 metal film resistor SFR16 5% 182
R4 metal film resistor SFR16 5% 270 k2
ct metallized polyester film capacitor see Fig. 7
Cc2 solid aluminium electrolytic capacitor 83V 4,7 uF
Cc3 miniature ceramic plate capacitor 180 pF
e Cc4 metallized polyester film capacitor 22 nF
— Ch solid aluminium electrolytic capacitor 6,3V 4,7 uF
—— D1 transient suppressor bridge {see Fig. 6) 2 x BAS11 and 2 x BZWO3-..
X1 quartz crystal 4,783 MHz
Yg= Yi=  Yo= o vg-
1209 1336 1477 1633
Hz Hz Hz Hz
T
X =697 Hz A
a
X{=770Hz 4 5 6 18
Xy =852 Hz 7 8 E .
b
7Z89610.A
X3=941Hz x 0 * D
Fig. 6 Polarity-guard and line-transient
72864861 suppression bridge D1.
Fig. 5 Allocation of dialling tones to keyboard Diodes 2 x BAS11.
functions. Volitage regulators 2 x BZWO03-..
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DTMF generator for telephone dialling

TEA1021

Vims (mV)
500 250

group
I

b

T T S
o -2 -4 -6 -8 -12
total tone output level {dBm)

c1

st
order
filter
{nF)

znﬂ
order
filter

(nF)
15427
18133
39
2,2
2,7 447
334756
394
47482
5,6 110

82415
12 Tzz

7286485

Fig. 7 Level adjustment (see Figs 3 and 4).

30T + T T T T
batance | Tt t 1 t R
AT LT T EEEEES
o L P
(de)o R ™ o 9000 // 30nF
Ilaz T T T 2 UNRE il
\/V ‘ : W T
, | S5 6000 |
4 CCITT N\ [
% /] Y]
10
P & |
" b ég SRR
I dvg A /
o N} j//4 / 1 ﬂ ~ N —
1 2 3 4 5 ——
frequency (kHz) ——
——
balance return loss = 20log, ‘ i_i%)‘ dB +289503 =
Fig. 8 Balance return loss measured with external components as in Fig. 4.
o] T ‘ T T ‘ T T T { T r ‘ T 7285583
dBm Lo [ L S ]‘ | \,‘ l ﬂ ! ; ’ ] [ #Ll
T RN RN R RN
-40 HHH -~ L R S i PR
™~ i |
P ;
Son EEEgEE
. H T
solll WP AN NI | L |
] LI l!lll iy llhlhnm L ,Hllllh N
0l x p PPl LI |
0 10 20 30 40 50 f {kHz)
Fig. 9 Frequency spectrum of circuit with second-order filter (seé Fig. 4).
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TEA1021

APPLICATION (see Fig. 4)
Line matching

If there is an impedance match between the lines and the dialling circuit, the balance return loss will be
high and reflections on the line will be highly damped. Figure 8 shows that the balance return loss

when using the application diagram as shown in Fig. 4 is more than 14 dB. The variation of balance
return loss with the frequency is largely caused by an impedance variation due to the low-pass filter
capacitor (C2) and the radio-frequency interference filter capacitor C4. Since the highest line impedance
that is likely to be encountered is 900 2 the internal impedance of the dialling circuit is set at this level
and can be reduced to match lower impedance lines by adding an external resistor between pins 1 and
16. If direct current must be eliminated a capacitor must be connected in series with the resistor.

— internal impedance Zj = 900 £2; no external resistor between pins 1 and 16.

— internal impedance Zj = 600 Q; external resistor between pins 1 and 16 = 2700 £2.

Output level adjustment

The tone output levels are subject to some spread due to manufacturing tolerances and can be adjusted
by selection of the value of the resistor connected to pin 8.

The level of the higher-frequency tone however is always 2 + 0,7 dBabove that of the lower-frequency
tone. The total production of the circuits is therefore divided into groups. The group to which any of
the integrated circuits belongs is identified by dots on the body of the circuit, the number of dots
corresponding with the group number. The combined tone output level is shown as a fu nction of
resistor value with group number as a parameter in Fig. 7. After the resistor value has been selected to
obtain the required tone output level, the value of the filter capacitor connected to the same pin must
be determined. For passive first-order filters (Fig. 4) the time-constant (RC) must be 26 us. For active
second-order filters it must be 46 us. These values accommodate the different attenuation levels for
the various tone frequencies due to the 0,3 dB hump at the breakpoint of the filters.

10 Y 72848391
| B
Ll - | = .
Vp : ;
(v | Abhg O ‘
gy ]
75 — I [ il
! i | A . el
+- | » S B
C1 : | 71 ]
- + 4 r i
; < R3=0+
5 el A s
: + l
" A I
L A ; i
P T
] 1
T
25 | |
0 25 50 75 100 125 150
p{mA}

Fig. 10 D.C. characteristics.
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DEVELOPMENT SAMPLE DATA

This information is derived from development samples
made available for evaluation. |t does not necessarily
imply that the device will go into regular production,

TEA1042

TELEPHONE TRANSMISSION CIRCUIT

FOR HANDSFREE LOUDSPEAKING

GENERAL DESCRIPTION

The TEA1042 is a bipolar integrated circuit performing all speech and line interface functions in
electronic telephone sets. It is especially designed for handsfree loudspeaking equipment.

Its features are:

Handset/base selection input

its feeding bridge resistance

® Supply output for additional circuits.

QUICK REFERENCE DATA

Supplied from telephone line current

Voltage regulator with adjustable d.c. voltage drop and d.c. resistance
High and low-impedance handset microphone inputs

High-impedance base microphone input

Muting input for pulse or DTMF dialling
Gain setting facility on all amplifiers
Line current dependent gain control facility with corrections for the exchange supply voltage and

Line voltage at ljjne = 15 mA Viine typ. 4,2V
Line current operating range line 10 to 140 mA
Telephone line impedance 1Z}inel nom, 600
Supply current lee typ. 1 mA
Voltage gain, transmitting amplifier —_—
MIC1 input Ayd typ. 44,1 dB frm——
MIC2 input Avd typ. 20 dB —
MIC3 input Ayd typ. 20 dB
DTMF input Ayd typ. 25,6 dB
Voltage gain, receiving amplifier Avd typ. 27 dB
Gain adjustment range
transmitting amplifier AAyq typ. + 6 dB
receiving amplifier AAyg typ. + 8 dB
Range of gain control with line current,
all amplifiers AAyg typ. 6 dB
Exchange supply voltage range Vexch 24 to 60 V
Exchange feeding bridge resistance Rexch 400 or 800 Q2
Operating ambient temperature range Tamb —25to0 +70 °C
PACKAGE OUTLINE
24-lead DIL,; plastic (SOT-101A).
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TEA1042 L

i

vec  RX BRDG  CX2 GAT!  GAT2 RCX
| 21 {14 [1s  ]13 2 3 22
CURRENT CONTROL
REFERENCE CURRENT

T h

e
10 \J

MICT + v

REF ) o RN
1 o
18 o, -

+

— ©
24
[-— RA
TEA1042
1 | 4
M 16
MUTE
7 | RN > ateL
w W R
" § St
> QLsP
INTERNAL
REFERENCE
!
7288489.1 |6 4 9 |7 23
ox1 VEE GAL GAP GALN

Fig. 1 Block diagram. The blocks marked dB are attenuators. The M and MUTE inputs operate
analogue switches that activate or inhibit the inputs and outputs as required by their function.
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Telephone transmission circuit for handsfree loudspeaking

TEA1042

January 1983

PINNING
1 LN positive line terminal
2 GAT1  gain adjustment; tra:ssmitting
U amplifier
LN 1 24| RA 3 GAT2 gain adjustment; transmitting
amplifier
GAT1| 2 23| GALN L .
4 Vg negative line terminal
GAT?2!| 3 22] RCX 5 QTEL handset telephone output
6 CX1 reference decoupling
Veg | 4 21| Vee 7 GAP gain adjustment; telephone
amplifier
QTEL[ 5 20| DTMF QLSP  loudspeaker preamplifier output
GAL  gain adjustment; loudseeaker
CX1,6 T :_]19 MIC3 preamplifier
EA1042 . . .
carl7 E MIC2 10 MIC1 low-impedance handset microphone input
<« 11 REF reference voltage
E’. QLSP{ 8 171 MUTE 12 IR receiving amplifier input
w 13 CX2 external stabilizing capacitor
ot I
% GAL |9 16| M 14 RX external resistor
< 15 BRDG selection input for gain control adaptation
7
- MIC1 (10 E BRDG to feeding bridge impedance
2 . .
uEJ rer (11 :'14 RX 16 M mode (handset/base selection} input
% 17 MUTE mute input
d IR |12 13| Ccx2 18 MIC2 high-impedance handset microphone input
E 19 MIC3 base microphone input t——
—_—
7288486 20 DTMF dual-tone multi-frequency input ——
—_—
21 Vee positive supply —_—
Fig. 2 Pinning diagram. 22 RCX line voltage adjustment and voiiage
regulator decoupling
23 GALN gain control with line current;
all amplifiers
24 RA d.c. resistance adjustment
i



TEA1042

FUNCTIONAL DESCRIPTION

The TEA1042 contains two receiving amplifiers, a transmitting amplifier, means to switch the inputs
and the outputs, means to adjust the gain of all amplifiers individually, means to vary the gain with the
line current and means to adjust the d.c. voltage drop and d.c. resistance. See the biock diagram, Fig. 1.

Supply: LN, Vee, VEE. RA, CX1 and CX2 (pins 1, 21,4, 24,6 and 13)

The circuit is supptied from the line current, the arrangement is shown in Fig. 3. The circuit develops
its own supply voltage at V¢ (pin 21). This supply voltage may also be used to supply an external
circuit, e.g. a CMOS pulse or DTMF dialler or an electret microphone amplifier stage. The current
available for this circuit depends on external components, see Fig. 4.

All line current has to flow through the circuit. If the line current exceeds the current required by the
circuit itself via Ve (pin 21),i.e. about 1 mA, plus the current required by the peripheral circuits
connected to this pin, then the excess current is diverted via LN, the positive line terminal (pin 1),

to RA (d.c. resistance adjustment; pin 24},

The minimum line voltage may be chosen by external resistor R5 and the variation with line current
by external resistor R10. The circuit regulates the line voltage at Tmp = 25 ©C to:

+
Viine= VLN = -RSRQRQ x 0,62+ 1N x R10,

I LN being the current diverted via LN.

A regulator decoupling capacitor has to be connected between RCX (pin 22) and VEE, the negative
line terminal (pin 4), a smoothing capacitor has to be connected between Vg {pin 21)and VEgE, and
a stabilizing capacitor between CX2 (pin 13)and Vgg. Further a decoupling capacitor has to be
connected between CX1 (reference decoupling; pin 6) and Vgg (pin 4).

The dynamic impedance that the circuit presents to the line in the speech band is determined primarily
by resistor R1 connected between LN {pin 1) and Vg (pin 21).

Mode (handset/base selection) input M {pin 16)

The mode input permits selection of operation via the handset or via the base. A HIGH leve! on the M
input or an open circuit selects handset operation, i.e. it activates the microphone inputs MIC1 and
MIC2 and the handset telephone output QTEL. A LOW level on M selects the base microphone input
MIC3 and the loudspeaker preamplifier output QLSP.

Microphone inputs MIC1, MIC2 and MIC3 {pins 10, 18 and 19)

Handset and base may be equipped with a sensitive microphone, e.g. an electret microphone with pre-
amplifier. This has to be connected to the MIC2 or MIC3 input respectively. The available gain from
these inputs is typ. 20 dB.

The handset may also be equipped with an insensitive low-impedance microphone, e.g. a dynamic or
magnetic microphone. This has to be connected between MIC1 (pin 10) and (REF (pin 11). The available
gain from this input is typ. 44,1 dB.

Dual-tone multi-frequency input DTMF and mute input MUTE (pins 20 and 17)

A HIGH level on the MUTE input inhibits all microphone inputs and the telephone and loudspeaker
outputs QTEL and QLSP and enables the DTMF input, a LOW level does the reverse. Switching the
MUTE input will not produce any clicks on the line or in the telephone or loudspeaker. The available
gain from the DTMF input is typ. 25,6 dB.
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TEA1042

Telephone transmission circuit for handsfree loudspeaking

DEVELOPMENT SAMPLE DATA

Telephone output QTEL and loudspeaker preamplifier output QLSP {pins 5 and 8)

As described before, the M input determines which of the outputs QTEL and QLSP wil) be

activated. The receiving amplifier input IR (pin 12) is the input for both outputs. For both outputs the
available gain is typ. 27 dB. The output QTEL is intended for telephone capsules with an impedance of
150 £2 or more. The QLSP output is intended to drive a power amplifier. Its output impedance is less
than 1 k$2.

Gain adjustment: GAT1, GAT2, GAP and GAL (pins 2, 3, 7 and 9)

The gain of the transmitting amplifier may be adjusted by an external resistor R2 connected between
GAT1 and GAT2 (pins 2 and 3; see Fig. 9. This adjustment influences the sensitivity of the inputs
MIC1, MIC2, MIC3 and DTMF to the same amount. The gain is proportional to R2 and inversely
proportional to R10 and R12.

The gain of the telephone amplifier may be adjusted by an external resistor R14 between GAP (pin 7)
and CX1 (pin 6). The gain is proportional to R14 and inversely proportional to R12.

The gain of the loudspeaker preamplifier may be adjusted by an external resistor R13 between GAL
{(pin @) and CX1 (pin 6). The gain is proportional to R13 and inversely proportional to R12.

Gain control with line current: GALN (pin 23)

The circuit offers a facility to automatically vary the gain of all its amplifiers with the line current. In
this way the circuit compensates for differences in line attenuation. The variation is accomplished by
connecting an external resistor R11 between GALN (pin 23) and VEE (pin4). The value of this resistor
should be chosen in accordance with the supply voltage of the exchange (see Figs 5 and 6).

If no gain variation with line current is required the GALN connection may be left open. All amplifiers
have their maximum gain then.

Selection input for gain control adaptation to feeding bridge impedance: BRDG (pin 15)

A LOW level at the BRDG input optimizes the gain control characteristics of the circuit for a 400 Q2
feeding bridge in the exchange, a HIGH level for 800 £2.

Side tone suppression

In the circuit diagram shown in Fig. 9 side tone suppression is obtained with components C2, R3, R4,
R7 and R8. Their component values have to be chosen to suit the cable type used. This network
attenuates the signal from the telephone line to the IR input of the receiving amplifier. This attenuation
may be adjusted by choosing the value of R7 without affecting the side tone suppression.

RATINGS
Limiting values in accordance with the Absolute Maximum System (IEC 134}
Supply current

d.c. line max. 140 mA
non-repetitive {t < 100 h) lline max. 250 mA
Storage temperature range Tstg -40 to +126 ©C
Operating ambient temperature range Tamb —25 to +70 ©°C
Junction temperature Tj max. 150 °C

I
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TEA1042

CHARACTERISTICS

line = 10 to 140 mA; f = 1000 Hz; Tamp = 25 ©C, unless otherwise specified.

parameter symbol min. typ. max. unit

Supply: LN and V¢ (pins 1 and 21)

Line voltage

line= 15mA Viine 4 4,2 4.4 v
lline = 50mA line - - 58 | V
line = 100 mA Vline — - 7,3 \Y

Variation with temperature --AV|ine/AT 8 10 12 mV/K

Line current operating rage line 10 - 140 mA

Supply current at Voo =2V Ice — — 1 mA

Mode (handset/base selection) input M (pin 16)

Input voltage

HIGH level Vin 1 — Vee A
LOW level ViL 0 - 0,2 \%

Input current —li6 — 8 20 HA

Attenuation of non-selected signals —AAyd 45 — - dB

Low-impedance handset microphone input MIC1 and reference voltage pin REF (pins 10 and 11)

Input impedance 1Z10.11 — 3 — kQ

Voltage gain, see Fig. 7 Ayd 43,1 441 45,1 dB

High-impedance handset microphone input MIC2 (pin 18)

Input impedance |Z18.4l 40 48 - kQ
E Voltage gain, see Fig. 7 Aud 19 20 21 dB
E Base microphone input MIC3 (pin 19)

Input impedance |z19.4 40 48 — k2

Voltage gain, see Fig. 7 Avd 19 20 21 dB

DTMF input {pin 20)

Input impedance |220.4l 10 15 - k&2

Voltage gain, see Fig. 7 Avd 24,6 25,6 26,6 dB

Gain adjustment pins; transmitting amplifier: GAT1 and GAT2 (pins 2 and 3}

Gain adjustment range AAyd — +6 — dB

Gain variation with frequency,

f = 300 to 4000 Hz AAyq - +0,5 - dB

Gain variation with temperature at

lline = 50 mA; Tamp = —5 to +45 0C AAyd — +0,56 — dB
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Telephone transmission circuit for handsfree loudspeaking

TEA1042

CHARACTERISTICS (continued)

parameter symbol min. typ. max. unit
Transmitting amplifier output LN (pin 1)
Output voltage at tjjne=15mA; Rjjne =600£2;d=2%| V[ N(rms) 1,4 — - Y
Psophometrically weighted* noise output
voltage at ljjne = 16 MA; Rjjne = 600 © VLN{rms) — 245 - uv
MUTE input (pin 17)
Input voltage
HIGH ievel ViH 1 — Vee \%
LOW level ViL 0 - 0.2 \
Input current —l17 — 8 20 HA |
. |
Attenuation of non-selected signals -AAy§ 45 — - dB |
Receiving amplifier input IR (pin 12) }
< Input impedance iZ12.4) - 10 - kQ |
=4
S Telephone output QTEL {pin 5)
= Voltage gain at ljjpe = 15 mA;
<§t Ripad =150 £2; R13 = 15 k{2, see Fig. 8 Avd 26 27 28 dB
: Gain variation with frequency,
z =300 to 4000 Hz AAyd — +0,5 - dB
o]
=  Gain variation with temperature at
&  line =50 mA; Tymp = —5 to +45 9C AAyd - 05 - dB
]
i I-l>J Maximum output voltage at ljje = 15 mA;
uQJ Rload = 150 £2;d = 2% YO(rms) 350 — - mV —
Psophometrically weighted* noise output :“j
voltage at ljjng = 15 MA VO(rms) - 40 - uv e
Gain adjustment pin; telephone amplifier: GAP (pin 7)
Gain adjustment range AAyd - +8 - dB
Loudspeaker preamplifier output QLSP (pin 8)
Voltage gain at })jpe = 15 mA;
Rioad = 10 k2; R14 = 15 k{2; see Fig. 8 Avd - 27 — dB
Gain variation with frequency,
f =300 to 4000 Hz AAyd — £0,5 - dB
Gain variation with temperature AAvd - +0,5 - dB
Psophometrically weighted* noise output
voltage at 1jne = 15 mA YO(rms) - 40 - uv
Output impedance 1Zg.al — — 1 kQ
Gain adjustment pin; loudspeaker preamplifier: GAL {pin 9)
Gain adjustment range AAyd — +8 - dB
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TEA1042

CHARACTERISTICS {continued)

parameter L symbol \ min. typ. max. unit
Selection input for gain control adaptation to feeding bridge impedance BRDG {pin 15)
Input voltage
HIGH level ViH 1 - Vee \
LOW level ViL 0 — 0,2 \
Input current —l15 - 8 20 uA
Gain control with line current pin GALN (pin 23)
Gain control range AAyy - 6 — dB
Highest line current for maximum gain,
R11 =105 k$2;
BRDG = HIGH (Rgych = 800 Q2} Hine 225 25 27,5 mA
BRDG = LOW (Rgxch = 400 £2} Hine 315 35 38,5 mA
LLowest line current for minimum gain,
R11=105k&;
BRDG = HIGH (Rgych = 800 £2) line 49,5 b5 60,5 mA
BRDG = LOW  (Rgych = 400 Q) ltine 81 90 99 mA

* Pb3 curve.
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Telephone transmission circuit for handsfree loudspeaking TEA1042

DEVELOPMENT SAMPLE DATA

Mline R1 Ip
— } =
1 21 {
|
LN Vee |
|
|
|
— R5 RCX Cx1 {RA cx2 VEE é
telephone 22 5 24 13 4 peripheral
line | circuit
AN g 7
R9 c4== _‘_C6 —-—C5 =c9
T I T I
|
|
|
R10 |
|
e 1
7288493

Fig. 3 Supply arrangement.

Tamb =556°C
3 R =20k
| R10 =20Q
(m‘;\) line =15to0 120mA
2.
R5= 150k
‘I.
R5 = 110k
0 . - A A
0 1 2 3 4
7288492 Vee V)

Fig. 4 Maximum current Ip available from Ve for external (peripheral) circuits.

January 1983 117



TEA1042

7288501

R11=0o0

& Avdo \\ \ \\ \\
' N
N

-4
Vexch = \24V Nasv \u;v \Q)v
1 4 ' ‘
R11=N\47k2 \75m \\1055@ \onm
-6
0 10 20 30 40 50 60 70
5432 1 O finelength (km) lline {mA}
Vexch =24V [V Y B
54 3 2 1 0
36V
54 3 2 3 0
48V [ n L 1 )
60V 5 4 3 2 ! 0

Fig. 5 Gain variation with line current, with R11 as a parameter, and with the BRDG input HIGH, i.e.
the circuit optimized for 800 . The values chosen for R11 suit the usual values for the supply voltage
of the exchange. The curves are valid for 0,5 mm twisted-pair cables with an attenuation of 1,2 dB/km
and a d.c. resistance of 176 Q/km.

7288502
I
T R11 =00
0
— AAg \\\ \\
— (d8)
— -2 ™.
\ \ \\
NERND
4 \\
Voon =N24V 36V 48V 60V
exch AN \ N
T
R11 =\47kn \75m \105kﬂ \ 140k
-6
|
0 20 40 60 80 100 120 140
) ljine (MA)
Vouen = 28V 5432 1 0 line length {km} line M
543 2 1 o
36V N . ;
54 3 2 1 0
48V SN . :
60V $ 4 3 2 ! °
Fig. 6 Gain variation with line current, with R11 as a parameter, and with the BRDG input LOW, i.e.
the circuit optimized for 400 §2. The values chosen for R11 suit the usual values for the supply voltage
of the exchange. The curves are valid for 0,6 mm twisted-pair cables with an attenuation of 1,2 dB/km
and a d.c. resistance of 176 £2/km.
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Telephone transmission circuit for handsfree loudspeaking
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TEA1043

DTMF GENERATOR FOR TELEPHONE DIALLING

This integrated circuit is a dual-tone multi-frequency (DTMF) generator, supplying frequency combina-
tions (in accordance with CCITT recommendations) for use in pushbutton telephones, with a single

contact keyboard.

The various frequencies are derived from a crystal-controlled osciliator followed by a sinewave

synthesizer.

17 L technology allows digital and analogue functions to be implemented on the same chip. The built
in current/voltage regulator and active output amplifier substantially reduce the number of external
components. Only a quartz crystal of 4,78 MHz and a few resistors and capacitors are required.

The circuit features:

— wide operating line current range

— operating voltage down to 1,3 volt {standby 0,7 volt)
— no individual tone leve!l adjustment required

— temperature stabilized signal levels

— line current independent signal levels

— output stage and line regulator included

— all pins protected against electrostatic discharges
— two key roll-over provided

— operates with a fow cost quartz crystal

— few external components required

— electronic mute facility

— low power consumption in standby mode

osc Ve
10 6
. 15
oseit- | | cumrent TEA1043 ve
LATOR STABILIZER
T T T
—_— e e——1 — — — —— e
r t 3 3
| 398,56 .
o PROGRAMMABLE
| DIVIDER COUNTER [
| 1209 ... 1633 Hz
1 2 F-—o—===—1 =1 -7
PROGRAMMABLE
l DIVIDER COUNTER
| 697...941Hz
Loy
A
5
MUTE KEYBOARD LOGIC . OUTPUT STAGE [
7 |3 ]als 1 l12]12)13 o Ts 2 )1
' ] 7286489
Xg X3 X5 X3 Yo Yi Yz Y3 pac Fo vy

PACKAGE OUTLINES

TEA1043P: 16-lead DIL, plastic {SOT-38).
TEA1043D: 16-lead DiL, ceramic (SOT-74B).

Fig. 1 Block diagram (dotted
lines are stabilized supply rails).

May 1982

123



TEA1043

RATINGS

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

Supply current

Surge current (tp < 250 us)

Input series resistance

Operating ambient temperature range
Storage temperature range

Junction temperature

CHARACTERISTICS
VN=0V; Tamb = —2b to +70 OC unless otherwise specified.

ip max. 150 mA
Ig max. 850 mA
Rs min. 18 &

Tamb —251t0 +70 ©C
Tstg —55t0 +125 ©C

T max. 125 ©C

symbol | min. typ.  max. unit | conditions
operating voltage
d.c.; -1 =10mA Vi 2.8 3,3 38 |V
line current
level — 7 dBm IS 10 8 120 |mA
level — 2 dBm L 12 9 120 |mA
standby mode I - 50 - A
internal impedance Zj 640 900 1150 | & 300 — 3400 Hz
tone frequencies
low fx0 - 697 — Hz
fx1 - 770 — Hz
fx2 - 852 — Hz frequency
fx3 - 941  — Hz quartz crystal 4 782 720 Hz
high fvo - 1208 - Hz
fy1 - 1336 — Hz
fy2 - 1477 - Hz
fy3 - 1633 — Hz
r— dividing error - - 0,11 | %
M——
— nom. output level
| lower freq. Vi - - —6 | dBm | adjustable
higher freq. VHG - — —4 | dBm | adjustable
tolerance on output level | AVy 2 — 2 dB
‘ pre-emphasis 1.3 2 2,7 dB8 without filter components
| distortion with respect to
| total level ot - -34 24 | d8 maximum tone level and
’ with first-order filter
‘ start up time tg - 5 - ms | with recommended
' external compaonents
mute output sink current | g - - 056 | mA
switch bounce elimination | tsp 1 1,5 2 {ms
required keyboard
‘ resistance
contact on Rk on - - 10 | k&2
contact off Ry off | 500 - - k2
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DTMF generator for telephone dialling

TEA1043

\/NE U
FOE
><1E
xz[z

e

wore (5] TEA1043 5,
X3 s ] [11] Yo
xo[7] [10] osc
Fi 8] [ 5] oac

7786483

Fig. 2 Pin designation.

PINNING

1 VN negative supply

2 Fo filter output

3 X1 row keyboard input 1

4 X2 row keyboard input 2

5 MUTE mute output

6 X3 row keyboard input 3

7 XO row keyboard input O

8 Fi filter input/ input audio

amplifier

9 DAC output DAC/DTMF tones
10 OSC  oscillator input

11 YO
12 Y1
13 Y3
14 Y2
15 Vg
16 Vp

column keyboard input 0
column keyboard input 1
column keyboard input 3
column keyboard input 2
input low-pass filter
positive supply

—L{ 3
=1 T
| X121 | [r2
!
RS 16 [s {2 o 13 [14 12 |11
D1 \ |
* | TEA1043 L
| T N
line AT ] [ <4
- | 1 9 8 15 |6
[
| —
| R ct %cz —_—
| 1 =
] o 1 0%
s L L0 8T ET
Fig. 3 Application diagram with first order filter. keyboard 7284835.1
R1 metal film resistor MR 16 1% see Fig. 7
R2 metal film resistor SFR16 5% 3,3 M2
R3 metal film resistor SFR16 5% 18 Q2
R5 metal film resistor SFR16 5% 2700 Q (for Z5 =600 &;
no resistor for Zy = 900 §2)
C1 metallized polyester film capacitor see Fig. 7
C2 solid aluminium electrolytic capacitors 6,3V 4,7 uF
D1 polarity guard and transient suppressor
bridge (see Fig. 6} 2 x BAS11 and 2 x BZW03—..
X1 quartz crystal 4,783 MHz
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TEA1043

il

TR3 x1

I TR4 _L
R7 RS == |2

audio part

7 16 10 13 {14 112 11
o1 A R8 ﬁ R6
* TEA1043 L i
line IC“ d TR2 02 — IR
TR ?ﬁ (%/7 ?/3 ?/
92353
29393
941 Hz 0
keyboard 7284836.1
Fig. 4 Application diagram with electronic mute switch and second-order filter.
R1 metal film resistor MR16 1% see Fig. 7
R2 metal film resistor SFR16 5% 3,3 MQ
R3 metal film resistor SFR16 5% 39 k{2 {depends on audio voltage)
R4 metal film resistor SFR16 5% 270 k§2
R6 metal film resistor SFR16 5% 330 k2
R7 metal film resistor SFR16 5% 820 k2
R8 metal film resistor SFR16 5% 470 k2
C1 metallized polyester film capacitor see Fig. 7
C2 solid aluminium electrolytic capacitor 6,3V 4,7 uF
C3 miniature ceramic plate capacitor 180 pF
C4 metallized polyester film capacitor 22 nF
D1 transient suppressor bridge {see Fig. 8} 2 x BAS11 and 2 x BZWO03—..
D2 diode BAWG2
TR1 transistor BC338
TR2 transistor BCH48
TR3 transistor BC558
TR4 transistor BC328 :
X1 quartz crystal 4,783 MHz

1f TR1/TR2= BSR50 and TR3/TR4 = BSR60 then R6 = 39 k§2, R7 = 120 k€2 and R8 = 33 k2.

An additional choke of 15 mH in series with the circuit is required to meet the CEPT CS203
distortion requirements.
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DTMF generator for telephone diailing

TEA1043

Yo= Y= Y, = Ya=
1209 1336 1477 1633
Hz Hz Hz Hz

Xg=697 Hz
py
Xy =770 Hz
a
Xp =852 Hz
X13=941Hz b
7Z89610.A
7286486.1
Fig. 5 Allocation of dialling tones to Fig. 6 Polarity-guard and line-transient
keyboard functions. suppression bridge D1. Diodes 2 x BAS11.
c1 Voltage regulators 2 x BZW03—..
R1 1$T 2'\(1
Vems (MV) ¥ order| arder
) filter | filter
750 500 250 0 inF) 30 ' .
T T 1T tnF) ] ] 1— T T
T 1120 balance | © I *1“ : T : '
P % K2 s return [~ - IR e e —
1 T loss i : | : e
A ) FHis TS S | A 2L
N groun t7 I 184 33 i i L k= = 900Q // 300F
R ] t 3.9 20 — ~ T +
;7 T ! ] 2,24 Pt b <
N> 10 2idas 7 N 600
< 33456 , \
i g 7 :
7 las [ AT T
4,/ 48, i
R TTT° 5.6+ 10 10 Pt //( ‘ J
B2s f FA— } i
12 +22 I A i ]
! I - |
0 0 0 04—
0 -2 -4 -6 -8 -12 0 1 2 3 4 5
total tone output level {dBm) 7286485 frequency (kHzj
baiance return loss = QOkoqm i qui dB
Z—-Z0 7289693
Fig. 7 Level adjustment Fig. 8 Balance return loss measured
(see Figs 3 and 4). with externa! components as in Fig. 4.
7283584
0 —— ‘ I E—— - T T 1
w [T T T T T ] [
_20 i _ ; —
! G L R .
‘ 1 i ! Co ‘ ?
-40 } e | FEERE. i i RN .
. { | | | ;
| ! | " L [ S N
: P :
~60 | - - i _— - i i I
] ! o i -
1 ! 1
80 Loy H . e L PR : I i B
LLATY R 11T POSTRTTE T P PR Y T :
_100 [ | .. L { | | I ( [ { | l’ P [ [ [
0 10 20 30 40 50 f (kHz)

Fig. 9 Frequency spectrum of circuit with second order filter {see Fig. 4).
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TEA1043

APPLICATION (see Fig. 4)

Line matching

If there is an impedance match between the lines and the dialling circuit, the balance return loss will be
high and reflections on the line will be highly damped. Figure 8 shows that the balance return Joss when
using the application diagram as shown in Fig. 4 is more than 14 dB. The variation of balance return
loss with the frequency is largely caused by an impedance variation due to the low-pass filter capacitor
(C2) and the radio-frequency interference filter capacitor C4. Since the highest line impedance that is
likely to be encountered is 900 © the internal impedance of the dialling circuit is set at this level and
can be reduced to match lower impedance lines by adding an external resistor between pins 1 and 16.
If direct current must be eliminated a capacitor must be connected in series with. the resistor.

— internal impedance Z; = 800 £; no external resistor between pins 1 and 16.

— internal impedance Z; = 600 £; external resistor between pins 1 and 16 = 2700 Q.

Output level adjustment

The tone output levels are subject to some spread due to manufacturing tolerances and can be adjusted
by selection of the value of the resistor connected to pin 8.

The level of the higher-frequency tone however is always 2 + 0,7 dB above that of the lower-frequency
tone. The total production of the circuits is therefore divided into groups. The group to which any of
the integrated circuits belongs is identified by dots on the body of the circuit, the number of dots
corresponding with the group number. The combined tone output level is shown as a function of
resistor value with group number as a parameter in Fig. 7. After the resistor value has been selected to
obtain the required tone output level, the value of the filter capacitor connected to the same pin must
be determined. For passive first-order filters (Fig. 4) the time-constant {RC) must be 26 us. For active
second-order filters it must be 46 us. These values accommodate the different attenuation levels for the
various tone frequencies due to the 0,3 dB hump at the breakpoint of the filters.

—
—
—
—
—
—
—
7Z84839 1
; 10
1 L HEEN r] I AT
bt ! ; f .
| o et P d
; | i el d
(v) 1 o
+—{R3= 1821 e g b
15 : —— h : S
P — -t /Jr/; + 1
,,4,’ = * #
I
| . . ZAEREP T
: |
5 ‘ 7 P i
L et
T LET
=l
HEEERE RN
2'5 H Il n L
0 25 50 75
\
: Fig. 10 D.C. characteristics.
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TEA1044

DTMF GENERATOR FOR TELEPHONE DIALLING

This integrated circuit is a dual-tone multi-frequency (DTMF) generator, supplying frequency
combinations {in accordance with CCITT recommendations} for use in pushbutton telephones, with a
single contact keyboard.

The various frequencies are derived from a crystal-controlled oscillator followed by a sinewave

synthesizer.

I2L technology allows digital and analogue functions to be implemented on the same chip. The built
in current/voltage regulator and active output amplifier substantially reduce the number of external
components. Only a quartz crystal of 4,78 MHz and a few resistors and capacitors are required.

The circuit features:
— wide operating line current range
— operating voltage down to 1,3 volt (standby 0,7 volt)
— no individual tone level adjustment required
— temperature stabilized signal levels

— line current independent signal levels

— output stage and line regulator included

— all pins protected against electrostatic discharges
— two key roll-over provided
— operates with a low cost quartz crystal
— few external components required

— electronic mute facility
— adjustable impedance
— low power consumption in standby mode

0sC OSC/NS Vp
12 [11 18
0SCiL- CURRENT LINE 7 oy _—
LaToR [~ 7 STABILIZER TEA1044 é REGULATOR F —_—
——
RS =
I R St bl St
398,56 . .
I Hz PROGRAMMABLE DIGITAL TO
| DIVIDER COUNTER ANALOGUE
| 1209 .. 1633 Hz CONVERTER
H -2 4 -1 -1 F=—————
t PROGRAMMABLE DIGITAL TO
| DIVIDER COUNTER | ANALOGUE
| 697...941Hz CONVERTER
Ll-——4
¥
L
ACTIVE
MUTE KEYBOARD LOGIC . oUTPUT sTAGE [
8 I3 |4 |7 1314615 |10 o 2 5 |1
l ] | szesess
Xg X3 X3 X3 Yo Y1 Y2 Y3 DAC F; Fo Zs VN
Fig. 1 Block diagram (dotted lines are stabilized supply rails).
PACKAGE OUTLINES
TEA1044P : 18-lead DIL, plastic (SOT-102A).
TEA1044D: 18-lead DIL., ceramic {SOT-133).
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TEA1044

(A

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

Supply current Ip max. 150 mA
Surge current {tp < 250 us) Ig max. 850 mA
Input series resistance Rg min. 18 Q
Operating ambient temperature range Tamb —25t0 +70 ©°C
Storage temperature range Tstg ~551t0 + 125 ©C
Junction temperature TJ- max. 125 ©C
CHARACTERISTICS
VN =0 V; Tamp = —25 to + 70 °C unless otherwise specified.
| symbol | min. typ.  max. ‘ unit | conditions
operating voltage d.c.; l
—lL=10mA Vi 2,8 33 3,8 \ \Y
line current !
level — 7 dBm e 10 8 120 ' mA
level — 2dBm I 12 9 120 mA
standby current ILs ‘ - 50 — uA
internal impedance Z; i 640 900 1150 } Q 300 — 3400 Hz
tone frequencies \\
low fxo - 697 - | Hz
| [y Lo— 770 - Hz
txo | — 862 — | Hz
: g |- 941 — | He frequency
i : quartz crystal
high fyo o - 1209 - M 4782 720-Hz
fy1 b= 1336 — | Hz
fy2 - 1477 — Hz
1 fy3 - 1633 — i Hz
I dividing error Po- - 011 i %
, nom. output level E |
‘ lower frequency VLG “ — — —6 * dBm| adjustable !
: higher frequency VHG | - - —4  dBm| adjustable c
| tolerance on output level AV, 2 - 2 . dB !
| pre-emphasis 1,3 2 2,7 i d8 without filter compenent:
distortion with respect to
| total level diot - -34 -24 | dB maximum tone level and
with first-order filter
start up time tg — 5 — ms with recommended
external components
mute output sink current | Ips - — 0,5 ‘ mA
switch bounce elimination | tgp 1 15 ms
required keyboard
resistance
contact on Rk on - - 10 | k&
contact off Rk off | 500 - — 39/
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DTMF generator for telephone dialling TEA1044

PINNING
1 A negative supply
' [I U E v 2 F(')\‘ filter output
Fo2] [17] ve 3 X1 row keyboard input 1
4 X2 row keyboard input 2
x5 16] 2 5 MUTE mute output
LA [15] 5 6 Zs impedance setting
7 X3 row keyboard input 3
wote[s] rraroas [1e] v, 8 X0 row keyboard input 0
zg E E Yo 9 F; filter input/input audio amplifier
10 DAC output DAC/DTMF tones
x3[7] 2] osc 1" OSC/NS  oscillator/noise suppression output
Xq E E} OSC/NS 12 0scC oscillator input .
] 13 YO column keyboard input 0
Fils [10] pAc 14 Y1 column keyboard input 1
T 15 Y3 column keyboard input 3
16 Y2 column keyboard input 2
17 VE input low-pass filter
Fig. 2 Pin designation. 18 Vp positive supply

[ I

@
L —
o
~N
~
@
=3
=
w

D1

* TEA1044

T
:s 10 9 17 714 |3 lL " "
E 697 Hz ﬁ /2

| /

R5D R1 TCTT}ECZ ;;::i :‘ f’ .
; AU
941 Hz &/é%é/’é/‘

keyboard 72864490

1209 Hz
1336 Hz
1477 Hz
1633 Hz

line

w

e IO

Fig. 3 Application diagram with first-order filter,

R1 metal film resistor MR 16 1% see Fig. 7
R2 metal film resistor SFR16 5% 3,3 MQ2
R3 metal film resistor SFR16 5% 18 Q2
R5 metal film resistor SFR16 5% 240 2 (for Zy =600 £2)
no resistor for Z; = 900 £2

Ct metallized polyester film capacitor see Fig. 7
Cc2 solid aluminium electrolytic capacitor 6,3V 4,7 uF
D1 polarity quard and

transient suppressor bridge (see Fig. 6) 2 x BAS11 and 2 x BZWO3-..
X1 quartz crystal 4,783 MHz

HHHI
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TEA1044

line c4

audio part

R5

R2 -
R3
.
ch
18 112 15 116 |14 |13
TEA1044 R oy f
b - BN
o el ¥oe
IG 1
| %
' R
! 12224
D 7 8 9
- o]

keyboard 7286491

Fig. 4 Application diagram with electronic mute switch and second-order filter {meets CEPT CS203
requirements).

R1 metal film resistor MR16 1% see Fig. 7
R2 metal film resistor SFR16 5% 3,3 MQ
R3 metal film resistor SFR16 5% 39 k2 (depends on audio
voltage)
R4 metal film resistor SFR16 5% 270 kQ
Rb metal film resistor SFR16 5% 240 Q (for Z, =600 £2;
no resistor for Z, =900 Q)
Ci metallized polyester film capacitor see Fig. 7
Cc2 solid aluminium electrolytic capacitor 6,3V 47 uF
C3 miniature ceramic plate capacitor 180 pF
ca metallized polyester film capacitor 22 nF
— Cb solid aluminium electrolytic capacitor 6,3V 4,7 uF
— D1 transient suppressor bridge (see Fig. 6) 2 x BAS11 and 2 x BZWO03-..
— D2 diode BAW62
— TR1/TR2 transistors B(C338/BCH48
TR3/TR4 transistors BC558/BC328
X1 quartz crystal 4,783 MHz
’ 1f TR1/TR2 = BSR50 and TR3/TR4 = BSR60 then R6 = 39 k2, R7 = 120 k2 and R8 = 33 k{1
|
\
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TEA1044

DTMF generator for telephone dialling

Yg= Yi= o Yo= o Ya=
1209 1336 1477 1633
Hz
e
X =697 Hz .
Xq=770Hz
X5=852Hz ! 8 9 ¢ b
728%9610.A
X3=941 Hz * 2 * o . . . .
Fig. 6 Polarity-guard and line-transient
7286486.1 suppression bridge D1. Diodes 2 x BAS11.
Fig. 5 Allocation of dialling tones Voltage regulators 2 x BZW03-..
to keyboard functions,
c1
U
v, {mv) order| order
rms 1T \ filter | filter
750 500 250 0 30
] e T T T T T T T L T I
K alance T I HER ] ' T
RN Eeiisapasasasseassif
i LR (dSB) RN : [ 1] u’%—
group . :gg 20 T ';b-f——:r::r] 90052//?0nF
NN 224" ERPS ‘ N EREN
™ 0 arter P I O 0 8 1 VA
" 33156 Ao — /\ ceiTT | — \‘{‘ |
3.9 | | |
iy YRS LT VA N
1 NU P 56 10 }
[ N 8241 | e / //}; i !
12 -F2 !
1 W VoA ! L]
/ﬁ )///// //% R
¥ // /{, e I l i
T T i L 0 f/ /}/ . L P L
0 -2 -4 -6 -8 -12 0 1 2 3 4 5
frequency (kHz)

LI

total tone output level (dBm) 7286485

|
balance return loss = 201og, 4 ‘ §+§0\ dB
-70! 7289503

Fig. 8 Balance return loss measured with

Fig. 7 Level adjustment (see Figs 3 and 4).
external components as in Fig. 4,

7289683

dBm

-20 ; T e f ‘ I

] o~ 1 { . |
-60 \ ‘ S PR UL N } } |
o | I
Ny M8 L Y T YT O DS o Y LV A I
L1 I I

-100 i L
0 10 20 30 40 50 f {kHz}

Fig. 9 Frequency spectrum of circuit with second-order filter (see Fig. 4).
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TEA1044

APPLICATION (see Fig. 4)

Line matching

If there is an impedance match between the lines and the dialling circuit, the balance return loss will be
high and reflections on the line will be highly damped. Figure 8 shows that the balance return loss when
using the application diagram as shown in Fig. 4 is more than 14 dB. The variation of balance return
loss with the frequency is largely caused by an impedance variation due to the low-pass filter capacitor
{C2) and the radio-frequency interference filter capacitor C4. Since the highest line impedance that is
likely to be encountered is 900 §2 the internal impedance of the dialling circuit is set at this level and
can be reduced to match-lower impedance lines by adding an external resistor between pins 1 and 6.

— internal impedance Z;j = 900 £2; no external resistor between pins 1and 6.

— internal impedance Z; = 800 £2; external resistor between pins 1 and 6 = 240 Q.

Output level adjustment

The tone output levels are subject to some spread due to manufacturing tolerances and can be adjusted
by selection of the value of the resistor connected to pin 8.

The level of the higher-frequency tone however is always 2 + 0,7 dB above that of the lower-frequency
tone. The total production of the circuits is therefore divided into groups. The group to which any of
the integrated circuits belongs is identified by dots on the body of the circuit, the number of dots
corresponding with the group number. The combined tone output level is shown as a function of
resistor value with group number as a parameter in Fig. 7. After the resistor value has been selected to
obtain the required tone output level, the value of the filter capacitor connected to the same pin must
be determined. For passive first-order filters (Fig. 4} the time-constant (RC) must be 26 us. For active
second-order filters it must be 46 us. These values accommodate the different attenuation levels for the
various tone frequencies due to the 0,3 dB hump at the breakpoint of the filters.

10 : W . o ) 728478391
} ! } 5 i ;
Vp + J /.//{ Fot
(v) - ‘{ '87’" P ! i
— ‘ R3=185 Ry
pmumeenel 75 ; : f :
— | ; . Loy T
—— : ! 1
—— Pt : L i /Va/‘,f i + ‘T
— + e
gl R3=0 %,,,‘ -
5 I } s i :
T p=d ) N T
TR A i : i Tﬂﬁ
/’// ! ! b
1 i i
L .
25 i o i | | | RN T k { f\
0 25 50 75 100 125 150
Ip (mA]
Fig. 10 D.C. characteristics.
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DEVELOPMENT SAMPLE DATA
This information is derived from deveiopment samples TEA1046

made availabie for evaluation. |t does not necessarily
imply that the device wift go into regular production,

DTMF/SPEECH TRANSMISSION INTEGRATED CIRCUIT
FOR TELEPHONE APPLICATIONS

This integrated circuit is a dual-tone multi-frequency (DTMF) generator and a speech transmission
circuit on a single chip. 1t supplies frequency combinations in accordance with CCITT recommendations
for use in pushbutton telephones. tt can be operated with a single contact keyboard or via a direct
interface with a microcomputer. 17 L technology allows digital and analogue functions to be implement-
ed on the same chip.

The speech-transmission part incorporates microphone and telephone amplifiers, anti-side tone and line
adaption. The microphone inputs, suitable for different types of transducers, are purely symmetrical

to allow long cable connections with good immunity against radio-frequency interferences.

The logic inputs contain an interface circuit to guarantee well-defined states and on and off resistance
of the keyboard.

The circuit features:

— stabilized DTMF levels to be set externally

wide operating range of line current and temperature
no individual DTMF level adjustments required

~ microcomputer compatible logic inputs

gain setting for microphone and receiver amplifiers
internally generated e'ectronic muting

low spreads on amplifier gains

low number of external components

|

!

i

!

|

!

QUICK REFERENCE DATA

Line voltage Vi typ. 4,8 V
Line current n 10 to 140 mA
Adjustable dynamic resistance R; 600 to 900
Microphone signal amplification Am 1yp. 50 dB
Telephone signal amplification At typ. 20 dB
DTMF tone levels (adjustable)

lower frequency Vig max. —6 dB

higher frequency Vhg max. -4 dB
Operating temperature range Tamh —25to+85 °C

PACKAGE OUTLINES

TEA1046P : 24-lead DIL, plastic (SOT-101).
TEA1046D: 24-lead DIL, ceramic (SOT-149).

N
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TEA1046

TEA1046
rROW1l19 —
ROW2]|17 g B maad —>
| ol N 1 14 1 10| F1
Rowslte { N || p | M | scALER | ! pAC
rRowa|1s | T —* v —
3
R T A
coL4{23] F L
coLs|22 A—'g"T’ .
— N
cotzlar| ¢ 5 7 | ! =mo P scaer | || PAC
coL1|20]° = ¢ — —
L_WMUTE | —
oscl24] osciL- R . DTMF 18| TLS
Cator T 3@ 1 °® REF.
MIC1{13
o—
MIC2] 14 \
MICROPHONE ACTIVE 11lune
AMPLIFIER BUFFER OUTPUT STAGE b
F2)9 > >
AT|8 j
Vil 1 7|21
1 1
DC
T
REGULATOR‘ 510
Ti|a
— -0 12| VR
——— ?/r — ——  Vref
—
——
—_— 4 TELEPHONE
AMPLIFIER
3 6 [:f;
Vg ls.e, ‘vm
7289981.A

Fig. 1 Functional block diagram.
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DEVELOPMENT SAMPLE DATA

This information is derived from development sampies
made available for evaluation. !t does not necessarily
imply. that the device will go into regular production.

TEA1053
TEA1054

TELEPHONE TRANSMISSION CIRCUIT

GENERAL DESCRIPTION

The TEA1053 and TEA1054 are bipolar integrated circuits performing all speech and line interface

functions in electronic telephone sets.
Their features are:
Supplied from telephone line current

Low-impedance microphone input
Muting input for pulse or DTMF dialling.
Gain setting facility on all amplifiers

Supply output for additional circuits

QUICK REFERENCE DATA

Voltage regulator with adjustable d.c. voltage drop and d.c. resistance

Line current dependent gain control facility with corrections for the exchange supply voltage

Line voltage at l|jhe = 15 mA Vliine
Line current operating range Hine
Telephone line impedance 1Z1inel
Supply current fele
Voltage gain, transmitting amplifier

MIC input Ayd

DTMF input Ayd
Voltage gain, receiving amplifier Avd
Gain adjustment range

transmitting amplifier AAyd

receiving amplifier AAyg
Range of gain control with line current,

all amplifiers AAyq
Exchange supply voltage range Vexch
Exchange feeding bridge resistance

TEA1053 Rexch

TEA1054 Rexch
Operating ambient temperature range Tamb

typ. 4,2
10 to 140
nom. 600
typ. 1

typ. 44,1
typ. 25,6
typ. 27

typ. 6
typ. £8

typ. 6
24 to 60

800
400
—25to +70

mA

mA

dB
dB
dB

dB
dB

dB

oC

PACKAGE OUTLINE
TEA1053; TEA1054: 18-lead DIL; plastic {SOT-102A).
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TEA1053

TEA1054
vee RX cx2 GAT1  GAT2 RCX
15 12 11 2 3 16
CURRENT CONTROL
REFERENCE CURRENT “

)

8 v
MIC L‘T — N
REF — h

14 © | 18
DTMF - dB — RA

T
T

, TEA1053
MUTE TEA1054
e Il> ° arEL
INTERNAL
REFERENCE
!
72884901 IE 4 7 17
cx VeE GAR GALN

Fig. 1 Block diagram, The blocks marked dB are attenuators. The MUTE input operates analogue
switches that activate or inhibit the inputs and outputs as required by the function of the MUTE input.
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Telephone transmission circuit

TEA1053
TEA1054

DEVELOPMENT SAMPLE DATA

LN |1 U 18 | RA
GAT1| 2 17 | GALN
GAT2] 3 16 | RCX

Vee[ 4 5] Vee
TEA1053
QTEL| 5 TEA1054 14| DTMF
CX1] 6 13| MUTE
GAR| 7 12| RX
MiIC| 8 11{CX2
REF| 9 10| IR
7288487

Fig. 2 Pinning diagram.

PINNING

2

LN
GAT1

GAT2

VEE
QTEL
cX1
GAR

MIC
REF
IR
CX2
RX
MUTE
DTMF

Ve
RCX

GALN

RA

positive line connection

gain adjustment connection, transmitting
amplifier

gain adjustment connection, transmitting
amplifier

negative line connection

telephone output

reference decoupling connection

gain adjustment connection, receiving
amplifier

microphone input

reference voltage connection

receiving amplifier input

external stabilizing capacitor connection
external resistor connection

mute input

dual-tone multi-frequency input

positive supply connection

line voltage adjustment and voltage regulator
decoupling connection

gain control with line current connection,
all amplifiers

d.c. resistance adjustment connection

T
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TEA1053
TEA1054

A

FUNCTIONAL DESCRIPTION

The TEA1053 and TEA1054 contain a receiving amplifier, a transmitting amplifier, means to switch
the inputs, means to adjust the gain of the amplifiers individually, means to vary the gain with the line
current and means to adjust the d.c. voltage drop and d.c. resistance. See the block diagram, Fig. 1.

Supply: LN, Vee, VEE, RA, CX1and CX2 [pins 1, 15, 4, 18, 6 and 11)

The circuit is supplied from the line current, the arrangement is shown in Fig. 3. The circuit develops
its own supply voltage at Vg, the positive supply connection, pin 15. This supply voltage may also be
used to supply an external circuit, e.g. a CMOS pulse or DTMF dialler. The current available for this
circuit depends on external components, see Fig. 4.

All line current has to flow through the circuit. [f the line current exceeds the current required by the
circuit itself via Vg, pin 15, i.e. about 1 mA, plus the current required by the peripheral circuits
connected to this pin, then the excess current is diverted via LN, the positive line connection, pin 1,

to RA, the d.c. resistance adjustment connection, pin 18.

The minimum line voltage may be chosen by external resistor R5 and the variation with line current by
external resistor R10. The circuit regulates the line current at 25 OC to:

R5 + R9

Vine = VLN = x 0,62 + 1N x R1D,

I being the current diverted via LN, the positive line connection.

A regulator decoupling capacitor has to be connected between RCX, pin 16, and VgE, the negative
line connection, pin 4, a smoothing capacitor has to be connected between Ve, pin 15, and VEE, and
a stabilizing capacitor between CX2, pin 11 and Vgg, pin 4. Further a decoupling capacitor has to be
connected between CX 1, the reference decoupling connection, pin 6, and Vgg, pin 4,

The dynamic impedance that the circuit presents to the line in the speech band is determined primarily
by resistor R1 connected between LN, pin 1, and Ve, pin 15.

Microphone input MIC (pin 8)

The MIC input has a low input impedance, especially suited for a dynamic or magnetic microphone,
This has to be connected between MIC, pin 8, and REF, pin 9. The available gain is typ. 44,1 dB.

Dual-tone multi-frequency input DTMF and mute input MUTE (pins 14 and 13}

A HIGH level on the MUTE input inhibits the microphone input MIC and the telephone outputs QTEL
and enables the DTMF input, a LOW level does the reverse. Switching the MUTE input will not produce
any clicks on the line or in the telephone. The available gain from the DTMF input is typ. 25,6 dB.

Receiving amplifier input IR and telephone output QTEL (pins 10 and 5)

The available gain from input IR to output QTEL is typ. 27 dB. The output QTEL is intended for
telephone capsules with an impedance of 150 Q or more.

140
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Telephone transmission circuit TEA1053
TEA1054

DEVELOPMENT SAMPLE DATA

Gain adjustment connections GAT1, GAT2, and GAR (pins 2, 3 and 7)

The gain of the transmitting amplifier may be adjusted by an external resistor R2 connected between
GAT1 and GAT2, pins 2 and 3 (see Fig. 9). This adjustment influences the sensitivity of the inputs
MIC and DTMF to the same amount. The gain is proportional to R2 and inversely proportional to
R10 and R12.

The gain of the receiving amplifier may be adjusted by an external resistor R14 between GAR, pin 7,
and CX1, pin 6. The gain is proportional to R14 and inversely proportional to R12.

Gain control with line current, GALN connection (pin 17}

The circuit offers a facility to automatically vary the gain of all its amplifiers with the line current. In
this way the circuit compensates for differences in line attenuation. The variation is accomplished by
connecting an external resistor R11 between GALN, pin 17, and Vg, pin 4. The value of this resistor
should be chosen in accordance with the supply voltage of the exchange (see Figs 5 and 6).

If no gain variation with line current is required the GALN connection may be left open. All amplifiers
have their maximum gain then.

Side tone suppression

In the circuit diagram shown in Fig. 9 side tone suppression is obtained with components C2, R3, R4,
R7 and R8. Their component values have to be chosen to suit the cable type used. This network
attenuates the signal from the telephone line to the IR input of the receiving amplifier. This attenuation
may be adjusted by choosing the value of R7 without affecting the side tone suppression.

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

d.c. Hine max. 140 mA
surge, t <100 h Nine max. 250 mA
Storage temperature range Tstg —40 to +125 oC

J—

Operating temperature range Tamb —25t0 +70 oC —

——

Junction temperature T max. 150 oC —

——

|

1
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TEA1053
TEA1054

CHARACTERISTICS

tine

=10 to 140 mA; f = 1 kHz; Tamb = 25 ©C unless otherwise specified.

symbol min. typ. max unit

Supply, LN and Vg (pins 1 and 15)
Line voltage

liing= 15 mA Viine 4 4,2 4.4 \

lline = 50 mA Viine - - 5,8 \Y

liine = 100 mA Viine - - 7,3 \
Variation with temperature ~AVijine/AT| 8 10 12 mV/K
Line current operating range Hine 10 140 mA
Supply current at Vgg =2 V Ice - — 1 mA
Microphone input MIC and reference voltage connection REF (pins 8 and 9)
Input impedance 1Zg-9l - 3 - 39/
Voltage gain, see Fig. 7 Avd 431 44 1 451 dB
Gain variation with frequency,

f =300 to 4000 Hz AAyg - +0,5 — dB
Gain variation with temperature at

line = 50 MA; Tamp = —5 to +45 oC AAyg - £05 — dB
DTMF input (pin 14)
Input impedance 12144} 10 i5 - KQ
Voltage gain, see Fig. 7 Ayd 24 6 256 26,6 dB8
Gain variation with frequency,

f = 300 to 4000 Hz AAyq — +0,5 - dB
Gain variation with temperature at

line = 50 MA; Tamp = —5 to +45 °C AAyg — +0,5 — dB
Gain adjustment connections, transmitting amplifier, GAT1 and GAT2 (pins 2 and 3)
Gain adjustment range AAyd — +6 - dB
Transmitting amplifier output LN (pin 1)
Output voltage at l|jne = 15 mA; Rjjpe = 600

d=2% VLN{rms) 1,4 - - \
Psophometrically weighted * noise

output voltage at ljjne = 15 MA;

Rijne = 600 & Vi N(rms) — 245 - uVv

142
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Telephone transmission circuit TEA1053

TEA1054
[ I symbol min. typ. max. unit
MUTE input (pin 13)
Input voltage
HIGH level ViH 1 - Vee | V
LOW level ViL 0 — 0,2 \%
Input current —lq3 — 8 20 uA
Attenuation of non-sefected signals —AAg 45 - - dB
Receiving amplifier input IR (pin 10)
Input impedance 1Z10-4] - 10 — k&2
Telephone output QTEL (pin 5)
Voltage gain at ljjpe = 15 mA;
Rload = 150 : R14 =75 kQ;
see Fig. 8 Ayd 26 27 28 dB
2 Gain variation with frequency, ]
g =300 to 4000 Hz AAyg - +05 — dB
w  Gain variation with temperature at
Fy line = 50 MA; Tgmp = —5 to +45 OC Alyg - +05 - dB
;} Maximum output voltage at ljjne = 15 mMA;
— Rload = 190 2;d = 2% YO(rms) 350 - - mV
E Psophometrically weighted * noise
E output voltage at !|jne = 15 mA VO(rms) - 40 - uv
o]
LE Gain adjustment connection, receiving amplifier, GAR (pin 7)
g Gain adjustment range AA | - -8 - dB —
. ' : ——
Gain control with line current connection GALN (pin 17) ‘ E
Gain control range AAyd — : ‘ dB —
Highest line current for maximum gain, ‘
R11 =105 k$2; TEA1053 Hine 22,5 25 £ I mA
TEA1054 Hine 31,5 35,56 38,5 mA
Lowest line current for minimum gain,
R11 =105 k§2; TEA1053 line 495 55 60 & mA
TEA1054 Nine 81 90 9% mA
* P53 curve.
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TEA1053

TEA1054
line R1 ‘p
> % — > —_
> { — >
1
1 15 |
LN Voo :
|
—-| >—~| |
|
— R5 RcX CX1 |RA cx2 VEE b
telephone 16 6 18 11 4 peripheral
tine \ circuit
+ + ?
R9 ca= S2C6 =C5 =29 ‘
|
I
|
R10 |
|
N |
7288494
Fig. 3 Supply arrangement,
— Tamb =55°C
R9
— 31
o R10
(mA) lline = 15to 120mA
24
R5= 150k
‘],
R5 = 110k$2
0 v

7288492

Vee (V)

Fig. 4 Maximum current 1, available from V¢ for external (peripheral) circuits.
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Telephone transmission circuit

TEA1053

~—

DEVELOPMENT SAMPLE DATA

7288501
I
R11 = oo
0 N \ \ \
AAy \ N N
(98} \ \\ \\
-2
\UAVNASN
NEANEAEAN
—4 N N
Vexch =\24V 36\/( \mv &ov
. |
I T T T
R11=N\4a7kQ \75kﬂ Nioske \(u)kﬂ
-6
0 10 20 30 40 50 60 70
§432 1 0 linelength (ko) line (mA)
Vexch=24V L1l L
54 3 2 1 0
36V -
54 3 2 1 0
48v R h X
60V L S A ! 0

Fig. 5 Gain variation with line current for the TEA1053, with R11 as a parameter. The values chosen
for R11 suit the usual values for the supply voltage of the exchange. The curves are valid for 0,5 mm
twisted-pair cables with an attenuation of 1,2 dB/km and a d.c. resistance of 176 §./km.

7788502
f
R11 =00
0
BAg \ L
{dB) \ !
2 N\ P
\ \ N j
\\ b
|
- J‘\ \ \\‘
Vexch = 24\/J \36V &sv 80V
J i
Rn=\47kn \75kﬂ ;\105ksz \14om
_6 I ; AN |
HERRN
0 20 40 60 80 100 120 140
543 2 1 0 tine length (km) Hine (MA)
Vgxch = 24V
543 2 1 0
36V
54 3 2 1 0
48V L) I h ;
5 4 3 2 1 0
60V PN 1 h s

Fig. 6 Gain variation with line current for the TEA1054, with R11 as a parameter. The values chosen
for R11 suit the usual values for the supply voltage of the exchange. The curves are valid for 0,5 mm
twisted-pair cables with an attenuation of 1,2 dB/km and a d.c. resistance of 176 Q/km.
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TEA1053
TEA1054

“uado aq pjnoys 1583 Japun 10u 1ndul 8y L "HOIH 8g pinoys LA ndul JNLd 3
Butinseal 10y pue PO 24 pInoys 1ndul 31 A 8y indul D} 8yl Bulinsesw 104 AWAANON B0 0z = PhyY
'se paunyap st UIeS 'sIndul JIALC PUB DI 4o uleb abeijon Buluep Joy 1o 1581 £ Bid

_.ommmmNN
JuoL .
L BAYE
S5 iy
3
asl L duiy
T (0
Td [2TY 4 e
33,4 ¢X0 XY NIVD XD HYVO LLVD ZLVD vy XOH N:om_m
YT yu
ovL-0t
. vG0ivIL
11_ _I 1310 €501v3L
S 4n1a
ELY) vl
|_| 82 E ]
oot N}WH:;
60
+ bl —
T p N1 Nrg
G I
6029
. 4
—I wC:_

LTI

146 October 1982} (



TEA1053
TEA1054

Teiephone transmission circuit

)
|

i

"MO7 9G pinoys 1ndut 31NN 3y “1Y'a/AN0A oy og = Pry
'Se paulyap st uleg uaylidwe Buinedas ays 4o uieb abeyjoa Bujuiyap 1os 1IN2N1D 9] 8By

1459822
X4 Hiwm
oLy +r|ﬁ ()
340l BA9'E
59 iy 5
5308 AL AL
o ] 9y
Su s doiv vl ul o] 4l ol el sl gl
A
Fom_ 335 ¢XD X4 NIVO LXD HVD LIVD CivD vy X0d
T i
4701 o
89 Th
_ [ETITE
S RE €501V
uioo_mW .
62Ty R N1
51 1
5029

v1va 37dwvs INIWLOTIATA

aury

yw
ovi-oL

(October 1982 147




J

TEA1053
TEA1054

'1S3N0D3H NO 4311ddNS NOILVINHO NI NOILVOITddV
"18s auoydajal 21U0J193]3 LB Ul $GOLYI1 10 €G0L VI L 83Ul 4O uojieal|dde jeaidA] 6 Bi4

L6V8BZL
Hu:m,w T 0€E
T ¥ iy
Juol| wAM] oA
5o == 9'¢| {50t
cidll iy Byl vl
- 10z
94 g9 64
July
i) vl w| oz o 9t
T3, ¢xO Xd NIVD IXO HYD LLVD zlvd Wy XY syout
I aull
ELd] ol u_:ﬂ_uNN auoydaal
morﬂf sorvs ILNW = u31TvIag BAL'E
REN] pS0lv3L 4W1a
g £60Lv3L L gy
13 g
B uplL
ESOL.. oA TAL'S mNW
60T, 205 N1 B £y
Gl i
5029
—1
J S
]

(T

148 October 1 QBZW (




DEVELOPMENT SAMPLE DATA

This information is derived from development samples
made available for evaluation. It does not necessarily
imply that the device will go into reguiar production.

TEA1055

TELEPHONE TRANSMISSION CIRCUIT

GENERAL DESCRIPTION

The TEA1055 is a bipolar integrated circuit performing the speech and line interface functions in

electronic telephone sets.
Its features are:

® Supplied from tetephone line current
Voltage regulator with adjustable d.c. voltage drop and d.c. resistance

High-impedance microphone input

its feeding bridge resistance

® Supply output for additional circuits

QUICK REFERENCE DATA

Muting input for pulse or DTMF dialling
Gain setting facility on all amplifiers
Line current dependent gain control facility with corrections for the exchange supply voltage and

Line voltage at ||jpe = 156 mA
Line current operating range
Telephone line impedance
Supply current

Voltage gain, transmitting amplifier
MIC input
DTMF input

Voltage gain, receiving amplifier

Gain adjustment range
transmitting amplifier
receiving amplifier

Range of gain control with line current,

all amplifiers
Exchange supply voltage range
Exchange feeding bridge resistance
Operating ambient temperature range

Viine
ltine
1Z}ine!

Icc

Ayg
Avd

Avd

AAyy
AAyq

AAyg

Vexch
Rexch
Tamb

typ. 42 v
10 to 140 mA
nom. 600 Q
typ. 1T mA
typ. 20 dB
typ. 25,6 dB
typ. 27 dB
typ. +6 dB
typ. +8 dB
typ. 6 dB
241060 V
400 or 800
—25t0+70 OC

PACKAGE OUTLINE

TEA1055: 18-lead DIL; plastic (SOT-102A).
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TEA1055

vee RX BADG  CX2 GAT1 GAT2 RCX
|15 [10 11 9 2 3 e
|
CURRENT CONTROL
REFERENCE CURRENT
pr
i3 +
——.— 1
e E ; I~.j L— N
+
3 L o _
14 - ° '8 pa
DTMF ——E + B
TEA1055
12
MUTE
£ 5
R 2 // S~e Il> QTEL
INTERNAL
REFERENCE
7288491.1 6 4 7 17
cX1 VEE GAR GALN

Fig. 1 Block diagram. The blocks marked dB are attenuators. The MUTE input operates analogue
switches that activate or inhibit the inputs and outputs as required by the function of the MUTE input.
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Telephone transmission circuit TEA1055

DEVELOPMENT SAMPLE DATA

PINNING
1T LN

2 GATI
3 GAT2
4 Ve
5 QTEL
6 CX1

7  GAR
8 IR

9 cx2
10 RX

11 BRDG
12 MUTE
13 MIC
14 DTMF
15 Ve
16 RCX
17 GALN
18 RA

positive line connection

gain adjustment connection, transmitting amplifier

gain adjustment connection, transmitting amplifier
negative line connection

telephone output

reference decoupling connection

gain adjustment connection, receiving amplifier
receiving amplifier input

external stabilizing capacitor connection

external resistor connection

selection input for gain control adaption to feeding bridge impedance
mute input

microphone input

dual-tone multi-frequency input

positive supply connection

line voltage adjustment and decoupling connection

gain control with line current connection, all amplifiers
d.c. resistance adjustment connection

LN (1] U 18] RA
GAT1[ 2] 17| GALN

GATQI 3 16 | RCX

Vee[4] [15] Vec

QTEL| 5 TEA1055 14| DTMF

cx1] e 13] MiC
GAR[ 7 EMUTE

ir[s8 11] 8RDG
cx2(9 1__o]nx

7288488

Fig. 2 Pinning diagram.
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TEA1055

)

FUNCTIONAL DESCRIPTION
The TEA1055 contains a receiving amplifier, a transmitting amplifier, means to switch the inputs,

means to adjust the gain of the amplifiers individually, means to vary the gain with the line current
and means to adjust the d.c. voltage drop and d.c. resistance. See the block diagram, Fig. 1.

Supply: LN, Vce, VEE, RA, CX1 and CX2 (pins 1, 15, 4, 18, 6 and 9)

The circuit is supplied from the line current, the arrangement is shown in Fig. 3. The circuit develops

its own supply voltage at V¢, the positive supply connection, pin 15. This supply voltage may also be

used to supply an external circuit, e.g. an electret microphone amplifier stage or a CMOS pulse or

DTMF dialier. The current available for this circuit depends on external components, see Fig. 4.

All line current has to flow through the circuit. If the line current exceeds the current required by the

circuit itself via Ve, pin 15, i.e. about 1 mA, plus the current required by the peripheral circuits

connected to this pin, then the excess current is diverted via LN, the positive line connection, pin 1,

to RA, the d.c. resistance adjustment connection, pin 18.

The minimum line voltage may be chosen by external resistor R5 and the variation with line current

by external resistor R10. The circuit regulates the line voltage at Ty = 25 °C to:

R5 + R9
R9

I LN being the current diverted via LN, the positive line connection.

Vime= VLN = -0,62 + 1y + R10,

A regulator decoupling capacitor has to be connected between RCX, pin 16, and VEE, the negative
line connection, pin 4, a smoothing capacitor has to be connected between V¢, pin 15, and VEE, and
a stabilizing capacitor between CX2, pin 9 and Vg, pin 4. Further a decoupling capacitor has to be
connected between CX1, the reference decoupling connection, pin 6, and Vgg, pin 4.

The dynamic impedance that the circuit presents to the line in the speech band is determined primarily
by resistor R1 connected between LN, pin 1, and V¢, pin 15.

Microphone input MIC (pin 13)

The circuit has a high-impedance microphone input, especially suited for a sensitive microphone, e.g.
an electret microphone with preamplifier. The available gain is typ. 20 dB.

Dual-tone muiti-frequency input DTMF and mute input MUTE (pins 14 and 12)

A HIGH level on the MUTE input inhibits the microphone input and the telephone output QTEL and
enables the DTMF input, a LOW level does the reverse. Switching the MUTE input will not produce
any clicks on the line or in the telephone. The available gain from the DTMF input is typ. 25,6 dB.

Receiving amplifier input IR and telephone output QTEL (pins 8 and 5)

The output QTEL is intended for telephone capsules with an impedance of 150 £ or more. The
available gain is typ. 27 dB.

Gain adjustment connections GAT1, GAT2 and GAR (pins 2, 3and 7)

The gain of the transmitting amplifier may be adjusted by an external resistor R2 connected between
GAT1 and GAT2, pins 2 and 3 (see Fig. 9). This adjustment influences the sensitivity of the inputs
MIC and DTMF to the same amount. The gain is proportional to R2 and inversely proportional to
R10 and R12.

The gain of the receiving amplifier may be adjusted by an external resistor R14 between GAR, pin 7,
and CX1, pin 6. The gain is proportional to R14 and inversely proportionai to R12.

152
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Telephone transmission circuit TEA1055

DEVELOPMENT SAMPLE DATA

Gain control with line current, GALN connection (pin 17)

The circuit offers a facility to automatically vary the gain of all its amplifiers with the line current.

In this way the circuit compensates for differences in line attenuation. The variation is accomplished
by connecting an external resistor R11 between GALN, pin 17, and VEE, pin 4, The value of this
resistor should be chosen in accordance with the supply voltage of the exchange and its feeding bridge
resistance (see Figs 5 and 6).

If no gain variation with line current is required the GALN connection may be left open. All amplifiers
have their maximum gain then.

Selection input for gain control adaption to feeding bridge impedance, BRDG (pin 11}

A LOW level at the BRDG input optimized the gain control characteristics of the circuit for a 400
feeding bridge in the exchange, a HIGH level for 800 £.

Side tone suppression

In the circuit diagram shown in Fig. 9 side tone suppression is obtained with components C2, R3, R4,
R7 and R8. Their component values have to be chosen to suit the cable type used. This network
attenuates the signal from the telephone line to the IR input of the receiving ampilifier. This attenuation
may be adjusted by choosing the value of R7 without affecting the side tone suppression.

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

d.c. lline  max. 140 mA
surge, t <100 h line  max. 250 mA
Storage temperature range Tstg —40to+125 OC
Operating temperature range Tamb —25to +70 ©C
Junction temperature T max. 150 ©C
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TEA1055

CHARACTERISTICS
line = 10to 140 mA; f =1 kHz; Tamp = 25 OC unless otherwise specified.
a min, typ. max. unit
Supply, LN and V¢ (pins 1 and 15) !
Line voltage 2
Hine = 15 mA Viine 4 42 44 v |
Hine = 50 mA Viine — - 58 \
Hine = 100 mA ] Viine — - 73 \Y {
Variation with temperature { —~AVline/aT |8 10 12 mV/K \
Line current operating range t line 10 - 140 mA \
Supply current at Vo =2V i lce - - 1 mA ‘
\ |
Microphone input MIC {pin 13} ‘ \
Input impedance } |Z213-4l 40 48 - k2
Voltage gain, see Fig. 7 | Avd 19 20 21 dB \
Gain variation with frequency, ‘ |
f = 300 to 4000 Hz I AAyg — +05 - dB \
Gain variation with temperature at [ ‘
Hine = 50 mA; Tamp =5 to +450C } AA4 - +056 — dB ]
DTMF input (pin 14}
Input impedance l 1Z14-4l 10 15 — k$2
Voltage gain, see Fig. 7 ] Ayd 246 25,6 26,6 dB
Gain variation with frequency, |
f =300 to 4000 Hz AA 4 - +056 - dB
Gain variation with temperature at
Hine = 50 MA; Tamp = —5 to + 45 oC AAyd — +05 - dB y
\
Gain adjustment connections, transmitting '
amplifier, GAT1 and GAT2 {pins 2 and 3) l
Gain adjustment range AAyq — +6 — dB i
Transmitting amplifier output LN (pin 1)
Output voltage at |jine = 15 MA; R|jne =600 2
=2% ViNgrms) | L4 - - Vv
Psophometrically weighted* noise output
voltage at ljpe = 15 MA; Rijne = 600 2 VLN{rms) |— 245 - uVv
|
MUTE input {pin 12) i
Input voltage
HIGH level VIH 1
LOW level ViL
input current —i12 —
Attenuation of non-selected signals —-AAy 45
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Telephone transmission circuit

TEA1055

DEVELOPMENT SAMPLE DATA

unit

‘ symbol min typ. max.
‘lﬁ‘*m.m‘,fﬁ — .
Receiving amplifier input IR (pin 8) J'
Input impedance 1Zg-4| ! — 10 - 391
i :
Telephone output QTEL (pin 5} f
. Voltage gain at l|jne = 15 mA; 1
i Rload = 150 2; R14 = 7,5 k2; see Fig. 8 I Avd i 26 27 28 dB
Gain variation with frequency, ‘ i
f =300 to 4000 Hz AAyg | — 05 - dB
Gain variation with temperature at j
liine = 50 mA; Tymp = —5to + 45 9C AA 4 |- 05 — dB /
- Maximum output voltage at lline = 15 mA; ’ 5
| RT-150Q:d = 2% | VO(rms) | 350 - - mv
3 Psophometrically weighted* noise output | i |
voltage at ljjhe = 15 mA [ VO(rms) | — 40 - [IAV
|
. Gain adjustment connection, receiving 1 “
' amplifier, GAR {(pin 7) ! |
Gain adjustment range " AAyqg - +8 - dB |
Selection input for gain control adaption to i ; J
feeding bridge impedance, BRDG (pin 11) [ J ‘
! !
Input voltage [
HIGH level | ViH 1 - Vee \
LOW level ( VL } 0 — 0,2 Vv
Input current =11 ' — 8 20 uA
\
\ Gain control with line current connection ‘ r
GALN (pin 17) | |
Gain control range AAyg ‘[ - 6 - dB
r Highest line current for maximum gain, |
; R11 =105 k&2; BRDG = HIGH (Rgych = 800 €2) | lfine 22,5 25 27,5 mA
| BRDG = LOW (Rgych =400 ) | ljine 31,5 35 38,5 mA
Lowest line current for minimum gain,
R11=105k&; BRDG = HIGH (Rgxch = 800 £2) | line 49,5 55 60,5 mA
BRDG = LOW (Rgych = 400 Q) [ line 81 90 99 mA

* P53 curve.

11
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TEA1055

Hine R1 'p
> & — 1 > —_
> —— > ‘1
1 15 |
N Voo |
|
|
|
— R5 RCX cx1 |ra cx2 Vee J
telephone 16 6 18 9 4 peripheral
line | circuit

+ o+ + 7

R9 c4==2 =2C6 C5 :—E’CQ |

|

|

|

R10 |

|

-4

7288495

Fig. 3 Supply arrangement.

Tamb =559C
3 R9  =20kQ
! R10 =20Q
(m‘;) line =15t0120mA
2-1
R5=150k$2
14
R5 = 110k82
0 . ' M T
0 1 2 3 4
7288492 Vee (V)

Fig. 4 Maximum current | available from V¢ for an external circuit.
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Telephone transmission circuit

TEA1055

DEVELOPMENT SAMPLE DATA

7288501
! I
R11 =00
’ N | J
A ALy AN
(dB) N \
_2 \ \
\ NI
\ f\ I \ |
It H
—4 |- -+ N L ! N } i
Vexen =\24V 36V 4gv 60V
|
T T
Ri1=N\a7ke 75k0 105k :#moksz
_BL | i ] ]
| TLITTTT]
- 0 20 30 40 50 60 70
5432 1 0 linelength (km} Nling (mA
Vexch =24V e
543 2 1 )
36V
54 3 2 1 0
a8V
B0V P i3 2 17 o

Fig. 5 Gain variation with line current, with R11 as a parameter, and with the BRDG input HIGH,
i.e. the circuit optimized for 800 2. The values chosen for R11 suit the usual values for the supply
voltage of the exchange. The curves are valid for 0,5 mm twisted-pair cables with an attenuation of
1,2 dB/km and a d.c. resistance of 176 /km.

7288502
o _ - 38502
i R11 =co
0 l
AAyg | L ‘ )
{dB) N | I
—2 \ - - ‘l - (r L —
\ H . f B —
—4 - \ \ } J
Vexeh =\ 24V \36V 48 v Y%Jv [
AF T T T
R11 :hkxz 75 kg2 \105 kQ \ 140k ]
-6 i i ] ] |
L | j . i \ f J { D }
0 20 40 50 80 100 120 140 w
543 2 1 0 line length (km) line (mA}
Vaxch=24V L1y y
543 2 1 0
36V e . X
54 3 2 1 0
a8v [ S . — i
5 4 3 2 1 0 |
60V A : X Bt !
\
Fig. 6 Gain variation with line current, with R11 as a parameter, and with the BRDG input LOW, ‘
i.e. the circuit optimized for 400 2. The values chosen for R11 suit the usual values for the supply
voltage of the exchange. The curves are valid for 0,5 mm twisted-pair cables with an attenuation of
1,2 dB/km and a d.c. resistance of 176 £/km.
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DEVELOPMENT SAMPLE DATA
This information is derived from development samples TEA1O 60

made available for evaluation. tt does not necessarily
imply that the device will go into regular production. TEA1061

VERSATILE TELEPHONE TRANSMISSION CIRCUITS
WITH DIALLER INTERFACE

GENERAL DESCRIPTION

The TEA1060 and TEA1061 are bipolar integrated circuits performing all speech and line inter-
face functions required in fully electronic telephone sets. The circuits internally perform electronic
switching between dialling and speech.

Features

Voltage regulator with adjustable static resistance

Provides supply for external circuitry

Symmetrical low-impedance inputs for dynamic and magnetic microphones (TEA1060)
Symmetrical high-impedance inputs for piezoelectric microphone {TEA1061)
Asymmetrical high-impedance input for electret microphone {TEA1061)
DTMF signal input

Mute input for pulse or DTMF dialling

Power down input for pulse dial or register recall

Receiving amplifier for magnetic, dynamic or piezoelectric earpieces

Large amplification setting range on all amplifiers

Line loss compensation facility, line current dependent

Gain contro! adaptable to exchange supply

QUICK REFERENCE DATA

Line voltage at ljjne = 15 mA VIN typ. 45 V
Line current operating range Nine 10 to 140 mA
Supply current

power down input LOW lce typ. 1 mA

power down input HIGH lce typ. 50 uA
Voltage amplification range microphone amplifier

TEA1060 Ayd 44 to 60 dB

TEA1061 Ayg 30 to 46 dB

receiving amplifier Ayd 17 to 39 dB
Amplification control range AAyd typ. 6 dB
Exchange supply voltage range Vexch 24 to 60 V
Exchange feeding bridge resistance range Rexch 400 to 1000
Operating ambient temperature range Tamb —25 to +75 OC

PACKAGE OQUTLINE
18-lead DIL; plastic (SOT-102A).

T
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TEA1060
TEA1061

Vee LN
15 1

IR % — GAR
| :

TEA1060 - af+

TEA1061

MiC— - - -

™~
(o]
J 3 GAS2

MIC+ 8 + + + )
5 dg(" i % T GAS1

i

1 R N
1
oTME 2 dB
14
MUTE
12 SUPPLY AND
PD
REFERENCE
CONTROL
CURRENT
.
/r CURRENT
o REFERENCE
10 I8 [17 9 18
Vee REG AGC STAB 72867581 SLPE

Fig. 1 Block diagram. The blocks marked “dB’* are attenuators. The block marked (1) is only present
in the TEA1061.
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Versatile telephone transmission circuits TEA106O

DEVELOPMENT SAMPLE DATA

with dialler interface TEA1061
PINNING
1 LN positive line terminal
2 GAS1 gain adjustment; transmitting
amplifier
) U 3 GAS2 gain adjustment; transmitting
LN E 18] SLpe amplifier
GAS1 E E AGC 4 QR~ inverting output; receiving amplifier
GAS2 E E REG 5 QR+ non-inverting output, receiving amplifier
OR~ E E vee 6 GAR gi;gl?fc:gstment, receiving
QR+ E Ef\lggi) —'_4—] MUTE 7 MIC— inverting microphone input
Gan [ | [13] oTwiE 8 MIC+ non-inverting microphone input
mic-[7] 12] PD 9 STAB current stabilizer
mcs 8] E R 10 VEE negative line terminal
. E E Vee 11 IR receiving amplifier input
12 PD power-down input

/72867461

13 DTMF dual-tone multi-frequency input
. - . 14 MUTE mute input

Fig. 2 Pinning diagram. o )

15 Ve positive supply decoupling

16 REG voltage regulator decoupling

17 AGC automatic gain control input

18 SLPE slope {d.c. resistance) adjustment

FUNCTIONAL DESCRIPTION
Supply: Ve, LN, SLPE, REG and STAB

The circuit and its peripheral circuits usually are supplied from the telephone line. The circuit develops
its own supply voltage at V¢ and regulates its voltage drop. The supply voltage Ve may also be used
to supply external peripheral circuits, e.g. dialling and control circuits.

The supply has to be decoupled by connecting a smoothing capacitor between Ve and VEE; the
internal voltage regulator has to be decoupled by a capacitor from REG to VEE. An internal current
stabilizer is set by a resistor of 3,6 k€2 between STAB and VEE.

The d.c. current flowing into the set is determined by the exchange supply voltage Vexch. the feeding
bridge resistance Roych, the d.c. resistance of the subscriber line Rjine and the d.c. voltage on the
subscriber set (see Fig. 3).
If the line current lline exceeds the current Ice required by the circuit itself, i.e. about 1 mA, plus the
current | required by the peripheral circuits connected to Ve, then the voltage regulator diverts the
excess current via LN.
The voltage regulator adjusts the average voltage on LN to:

VLN = Vref #ILN x R9= Vot + (ljine — Icc — Ip) x RY,
V'ef being an internally generated temperature compensated reference voltage of 4,2 V and R9 being
an external resistor connected between SLPE and VEE. Under normal conditions || p >> icc+ lp.
The static behaviour of the circuit then equals a 4,2 V voltage regulator diode with an internal resist-
ance RY. In the audio-frequency range the dynamic impedance equals R1.

i
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TEA1060
TEA1061

FUNCTIONAL DESCRIPTION (continued)

The current |, available from V¢ for supplying peripheral circuits depends on external components,
Figure 4 shows this current for Ve = 3 V min,, this being the minimum supply voltage for most CMOS
circuits including a diode voltage drop for an enable diode. (f MUTE is LOW the available current is
further reduced when the receiving amplifier is driven.

Microphone inputs MIC+ and MIC—- and gain adjustment pins GAS1 and GAS2
The TEA1060 and TEA1061 have differential microphone inputs.

The TEA1060 is intended for low-sensitivity, low-impedance dynamic or magnetic microphones. Its
input impedance is 2 x 4 k§2 and its voltage amplification is typ. 52 dB.

The TEA1061 is intended for a piezoelectric microphone or an electret microphone with built-in FET
source follower. Its input impedance is 2 x 20 k2 and its voltage amplification is typ. 38 dB.

The arrangements with the microphone types mentioned are shown in Fig. 5.

The amplification of the microphone amplifier in both types can be adjusted over a range of * 8 dB to
suit the sensitivity of the transducer used. The amplification is proportional to external resistor R7
connected between GAS1 and GAS2.

An external capacitor C6 of 100 pF between GAS1and SLPE is required to ensure stability. A larger
value may he chosen to obtain a first-order low-pass filter. The cut-off frequency corresponds with the
time constant R7 x C6.

Mute input MUTE

A HIGH level at MUTE enables the DTMF input and inhibits the microphone inputs and the receiving
amplifier, a LOW level or an open circuit does the reverse. Switching the mute input will cause negligible
clicks at the telephone outputs and on the line.

Dual-tone multi-frequency input DTMF

When the DTMF input is enabled, dialling tones may be sent onto the line. The voltage amplification
from DTMF to LN is typ. 32 dB and varies with R7 in the same way as the amplification of the
microphone amplifier. The signalling tones can be heard in the earpiece at a low level {confidence tone).

Receiving amplifier: IR, QR +, OR-- and GAR

The receiving amplifier has one input IR and two complementary outputs, a non-inverting output QR +
and an inverting output QR—. These outputs may be used for single-ended or for differential drive,
depending on the sensitivity and type of earpiece used (see Fig. 6). Amplification from IR to QR +is
typ. 25 dB. This will be sufficient for low-impedance magnetic or dynamic earpieces; these are suited
for single-ended drive. By using both outputs (differential drive) the amplification is increased by 6 dB.
This makes differential drive possible, which is required for high-impedance dynamic, magnetic and
piezoelectric earpieces with load impedances exceeding 450 £2.

The output voltage of the receiving amplifier is specified for continuous-wave drive. The maximum
output voltage will be higher under speech conditions, where the ratio of peak and r.m.s. value is higher.

The amplification of the receiving amplifier can be adjusted over a range of £ 8 dB to suit the
sensitivity of the transducer used. The amplification is proportional to external resistor R4 connected
from GAR to QR +.

An external capacitor C4 of 100 pF between QR + and GAR is required to ensure stability. A larger
value may be chosen to obtain a first-order low-pass filter. The cut-off frequency corresponds with the
time constant R4 x C4.
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Versatile telephone transmission circuits TEA106O
with dialler interface TEA1061

DEVELOPMENT SAMPLE DATA

Automatic gain control input AGC

Automatic line loss compensation will be obtained by connecting a resistor R6 form AGC to VEE.
This automatic gain control varies the amplification of the microphone amplifier and the receiving
amplifier in accordance with the d.c, line current. The control range is 6 dB. This corresponds with a
line length of 5 km for a 0,5 mm diameter copper twisted-pair cable with a d.c. resistance of 176 $/km
and an average attention of 1,2 dB/km. ‘

Resistor R6 should be chosen in accordance with the exchange supply voltage and its feeding bridge
resistance (see Fig. 7 and Table 1). Different values of R6 give the same ratio of line currents for begin
and end of the control range.

If automatic fine loss compensation is not required AGC may be left open. The amplifiers then all give
their maximum amplification as specified.

Power-down input PD

During pulse dialling or register recall {timed loop break) the telephone line is interrupted, as a conse-
quence it provides no supply for the transmission circuit. These gaps have to be bridged by the charge
in the smoothing capacitor C1. The requirements on this capacitor are relaxed by applying a HIGH
level to the PD input, which reduces the supply current from typ. 1 mA to typ. 50 uA.

A HIGH tevel at PD further disconnects the capacitor at REG, with the effect that the circuit's
impedance equals a 4,2 V voltage regulator diode with an internal resistance equal to R9. This results
in rectangular current waveforms in pulse dialling and register recall.

When this facility is not required PD may be left open,

Side-taone suppression

Suppression of the transmitted signal in the earpiece is obtained by the anti-side-tone network consisting
of R2, R3, R8 and Z},4 (see Fig. 10). Maximum compensation is obtained when Zp | equals the line
impedance Zjjne as seen by the set.

In practice Z)nq varies strongly with line length and cable type; consequently an average value has to

be chosen for Zp5|. The suppression further depends on the accuracy with which Zpa| approaches the
average line impedance.

The anti-side-tone network attenuates the signal from the line, With R8 = 620 £ and R9 = 20 2 the
attenuation is 29,1 dB. The attenuation is flat over the audio-frequency range.

11
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TEA1060

TEA1061
RATINGS
Limiting values in accordance with the Absolute Maximum System (IEC 134)
Positive line voltage VLN max. 15 Vv
Line current
average lline(AV) max. 140 mA
non-repetitive {ty,ax = 100 hours) line(s) max. 250 mA
non-repetitive peak (tmax = 1 ms) lline(SM)  max. 1A
Voltage on all other pins \ max. Vg + 0,7 V
-V max. 07 V
Total power dissipation Piot max. 640 mwW
Storage temperature range Tstg —40 to  +125 OC
Operating ambient temperature range Tamb -25 to +75 OC

CHARACTERISTICS
Hine=10to 140 mA; VEg =0 V; f =800 Hz; Tymp = 25 OC; unless otherwise specified.

parameter symbol ;r;in. typ. max.

unit 1

Supply: LN and V¢ (pins 1 and 15)
Voltage drop over circuit

at ljjpe = 5 MA VIN — 43 - \
at ljjpe = 15 MA VN 43 4.5 4,7 V
at l{jne = 100 mA VLN - 6,2 7 \
Variation with temperature AV N/AT| -2 0 +2 mV/K
Supply current
— PD=LOW; V=28V Icc - 0,96 1,25 mA
— PD = HIGH Ice — 50 - uA
—
—
Microphone inputs MIC+ and MIC—
Input impedance
TEA1060 Zj] - 4 — K2
TEA1061 |zjg! — 20 - kQ
Standard deviation on input impedance g - 12 - %
Common-mode rejection ratio; TEA1060 kcMR - t.b.f. - dB
Voltage amplification at
lline = 159 MA; R7 = 68 kQ2
TEA1060 Avd 51 52 53 dB
TEA1061 Ayd 37 38 39 dB
Variation with frequency
at f = 300 to 3400 Hz AAg/AF | — +0,2 - dB
Variation with temperature at
lline =50 MA; Tamp = —25 to +75 0C AA /AT | — £0,5 - dB
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Versatile telephone transmission circuits TEA1060
with dialler interface TEA1061

DEVELOPMENT SAMPLE DATA

parameter symbol min.  typ. max. unit

Dual-tone multi-frequency input DTMF

Input impedance 1zjl — 20 - k&2
Standard deviation on input impedance g — 12 — %
Voltage amplification

at ljjne = 15 mA; R7 =68 kQ2 Avd 31 32 33 dB
Variation with frequency

at f = 300 to 3400 Hz AAy /AT | — 0,2 -~ dB
Variation with temperature at

lline = 50 MA; Tamp = 25 to +75 0C AAGG/AT | — +0,5 - dB

Gain adjustment pins GAS1 and GAS2

Amplification variation with R7,
transmitting amplifier AAyg -8 — +8 dB

Transmitting amplifier output LN

Output voltage at ljjne = 15 mA;
diot = 2% ViN(rms)| 1.4 24 - v

diot = 10% VIN(rms)| — 2,7 - v

Noise output voltage
at lfine = 15 mA; R7 = 68 k§2;
psophometrically weighted (P53 curve) Vinolrms) | — —70 - dBmp

Receiving amplifier input IR
Input impedance 1zl — 20 - k2

Receiving amplifier outputs QR + and QR—
Qutput impedance; single-ended [zgs! — 15 - Q

Voltage amplification
at lijne = 15 mA; R4 = 100 k$2;

single-ended; Ry =300 £ Ayd 24 25 26 dB

differential; R} =600 £2 Ayd 30 31 32 dB
Variation with frequency,

at f = 300 to 3400 Hz AAyg/AT | — 02 — dB
Variation with temperature at

ltine = 50 MA; Tymp = —25 to +75 °C AAG/AT | - 05 - dB
Output voltage at Ip = 0; diot = 2%; sine-wave drive

single-ended; Ry = 150 Vo(rms) 0356 04 - v

single-ended; R|_ = 450 Q Vo(rms) 0,5 0,6 - \4

differential; C|_ = 47 nF; f = 3400 Hz Vo(rms) 0,9 1,1 - \

Noise output voltage
at ljjne = 15 mA; R4 = 100 k$2;
psophometrically weighted (P53 curve)
single-ended; R|_ = 300 2 Vno(rms) | — 50 - uv

differential; R = 600 £ Vhotrms) { — 100 - pV
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TEA1060
TEA1061

CHARACTERISTICS (continued)

parameter symbol min. typ. max. unit
Gain adjustment pin GAR
Amplification variation with R4,
receiving amplifier AAyg -8 - +8 dB
MUTE input
Input voltage
HIGH ViH 1.5 — Vee \Y
LOW ViL - — 0,3 A\
Input current IMUTE - 8 15 uA
Reduction of voltage amplification from
MIC+ and MIC-to LN at MUTE = HIGH —AAyg - 70 - dB
Voltage amplification from DTMF to QR +or QR—
at MUTE = HIGH; single-ended load;
R =300%2 Aud — —-12 dB
Power-down input PD
| Input voltage
HIGH ViH 1,5 — Vee \%
LOW Vi — - 0,3 \
| Input current Ipp — 5 10 MA
Automatic gain control input AGC
; Amplification controt range —AAyg - 6 — dB
p— Highest line current for maximum
— amplification at R6 = 100 k§2 lHine - 23 - mA
— Lowest line current for minimum
amplification at R6 = 100 k2 Hine _ 58 mA
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Versatile telephone transmission circuits TEA106 0]

DEVELOPMENT SAMPLE DATA

with dialler interface TEA1061
Rine Nine R1

{1 -
N Y lcc |
1 15 |
N Ve |
Rexch . l
be TEA1060 b

AC TEA1061 ¢ + peripheral

Voreh 'F circuits

REG STAB SLPE  VER ?
16 9 18 10 |
. |
c3 R5 R9 !
T |
R
7286754

Fig. 3 Supply arrangement.

7286750
1,51 a
ID
(mA)
b
1
0,5 4
0 . . T T
0 1 2 3 Vee tvy 4

Fig. 4 Maximum current ip available from V¢ for external {peripheral) circuitry. Curve “‘a” is valid
when the receiving amplifier is not driven or when MUTE = HIGH, curve b’ is valid when MUTE = LOW
and the receiving amplifier is driven, Vo(rms) = 150 mV, R|_= 150 2.

e {1111
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TEA1060
TEA1061

MIC+ MIC+

MIC— MiC—

7Z86748.1
(a) (b) (c}
Fig. 5 Alternative microphone arrangements. (a) magnetic or dynamic microphone, TEA1060. The

resistor marked (1) may be connected to lower the terminating impedance. (b) electret microphone,
TEA1061. (c) piezoelectric microphone, TEA1061.

| (1)
or+ |2 QR+ |2 or+ |2 an+ |2
or- |4
—
— Vee 10 QR- 4 QR-— 4 QR— 4
—
e
— 7286747
(a) (b) (c) (d)
Fig. 6 Alternative receiver arrangements. {(a) dynamic telephone with less than 450 2 impedance.
(b) dynamic telephone with more than 450 £ impedance. {c) magnetic telephone. The resistor marked
(1) may be connected to obtain an appropriate acoustic frequency characteristic. (d) piezoelectric tele-
phone.
i
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Versatile telephone transmission circuits TEA1060
with dialler interface TEA1061

DEVELOPMENT SAMPLE DATA

7286749
RB = oo

AAy
{dB}

—44 43 k§2 71 k82 I\ 128k

T T T
0 20 40 60 80 100 120 140
lline (MA)

Fig. 7 Variation of amplification with line current, with R6 as a parameter.

Table 1. Values of resistor R6 for optimum line loss compensation, for various usual values of exchange
supply voltage V., and exchange feeding bridge resistance Rexch-

Rexch (£2)
400 | 600 | 800 | 1000
R e RBKQ)
24 55 43 X X
36 91 71 60 52
Vexch (V)
exch 48 128 100 84 71

| 60 X X 107 ( 92
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TEA1060

R1 lline
— L
—
6209
15 1
v, N
" cc . .
IR GAR 100 uF 2
v,
8 o
MIC+ ars 18 R
Vi (R 6000
2 mic-— .
TEA1060 on LA
+ 1
C152 100 F 31 otme TEA106 @mm 140mA
+ 2
104F GAS1
L o~e—4 vute R7
Vi ) 68 k2
2o casz2 |2 ce
VEg REG AGC STAB SLPE 100pF
CEE R )
+ RS
c3 R6 36
47 }AFT S

72867565.1

Fig. 8 Test circuit for defining voltage amplification of MIC+, MiC— and DTMF inputs. Voltage ampli-
fication is defined as: Ayq = 20 log |V o/V;il. For measuring the amplification from MIC+ and MIC— the
MUTE input should be LOW or open, for measuring the DTMF input MUTE should be HIGH. Inputs

not under test should be open.

. R1 lline
J Sy
620Q i_’
E— +
m— 15 1 100 uF
—
— Vee LN
p— 11 6
— IR GAR 6000
l+ R4 ca
Blyics 100k T 100 pF
Vi 104F QR+
~ —7 MIC— z v
TEA1060 L °
+ 1 4
C1 52 100 4F —{ DT™F TEA1061 arR- i @ 10 to 140mA
. cas1 |2
— MUTE
R7
12
) casz |2 =C6
100 pF
VEE REG AGC STAB SLPE
10 Ie 17 9 18
N RS
c3 re [l3s []R®
47 uFT ke [J20@
7Z86756.1
Fig. 9 Testcircuit for defining voltage amplification of the receiving amplifier. Voltage amplification
is defined as: Ayq =20 log IV /Vjl.
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Versatile telephone transmission circuits

with dialler interface
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TEA1060
TEA1061

APPLICATION INFORMATION (continued)

|

—

LN Vo Voo
cradle [E DTMF DTMF
contact
. T ;iil%eef MUTE M PCD3310 K
_T_ KZ POl ——FL
telephone Ve | Vss
line l | I L_l .—|
| D 7286751
BST74/76 |
e
(a)
LN Ve Voo
cradle I DTMF—
contact TEA1060 PCD3320
T Tearosr  MUTE FAMILY
PD DP
telephone _T_ VEg Vsg
line 1 l
|__|DIJ 7286752
(l BST74/76
(b)
— LN Voo Voo
m—— cradle DTMF
—_— tact [:E
o T Exgz? MUTE M PCD3340 K
KS: PD DP/FL
telephone j- Vee Vss
line l J I_|
G§BST74/76 12
DTMF
- PCD3312
7286753
{c)
Fig. 11 Typical applications of the TEA1060 or TEA1061 {simplified).
{a) DTMF set with the PCD3310 CMQOS DTMF dialling circuit with redial. The dashed lines show an
optional flash (register recall by timed loop break).
(b} Pulse dial set with one of the PCD3320 family of CMOS interrupted current-loop dialling
circuits.
(c) Dual-standard (pulse and DTMF} feature phone with the PCD3340 CMOS telephone controller
and the PCD3312 CMOS DTMF generator with 12C bus.
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DEVELOPMENT SAMPLE DATA

This information is derived from development samples TEA1062
made available for evaluation. It does not necessarily
imply that the device will 90 into regular production, TEA1063

VERSATILE TELEPHONE TRANSMISSION CIRCUITS

GENERAL DESCRIPTION

The TEA1062 and TEA1063 are bipolar integrated circuits performing all speech and line interface
functions required in fully electronic telephone sets. The devices can be installed in the handset to
facilitate two-wire connection to the dial and control circuits mounted in the base of the telephone set.

Features

Voltage regulator with adjustable static resistance

Symmetrical low-impedance inputs for dynamic and magnetic microphones (TEA1062)
Symmetrical high-impedance inputs for piezoelectric microphone (TEA1063)
Asymmetrical high-impedance input for electret microphone (TEA1063)

Receiving amplifier for magnetic, dynamic or piezoelectric earpieces

Large amplification setting range on all amplifiers

Line loss compensation facility, line current dependent

Gain control adaptable to exchange supply

QUICK REFERENCE DATA

Line voltage at ljjpe = 15 mA VIN  typ. 375 V
Line current operating range lfine 10 to 140 mA
Supply current Ice typ. 1T mA

Voltage amplification range
microphone amplifier

TEA1062 Ayd 44 10 60 dB —
TEA1063 Avd 30to 46 dB —_—
receiving amplifier Ayd 17 t0 39 dB -
Amplification control range AAq  typ. 6 dB \
Exchange supply voltage range Vexeh 241060 V
Exchange feeding bridge resistance range Rexch 400 to 1000 ‘
Operating ambient temperature range Tamb —25to +75 OC ‘
|
|
\
|
|
PACKAGE OQUTLINE
16-lead DIL; plastic (SOT-38).
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TEA1062

TEA1063

Vee LN

13 1
ir —1 % ' 51 car
- + 51 R+

SUPPLY D .
AND + - QR —

REFERENCE |

miC+ . R . ,
8 % , GAS1
mic- 42 - -

31 Gas2
CONTROL _
CURRENT | |
.
| CURRENT TEA1062
REFERENCE TEA1063
10 14 15 9 12 16
7287253 I
Veg REG AGC STAB n.e. SLPE

Fig. 1 Block diagram. The block marked ““dB’’ is an attenuator which is present only in the TEA1063.

PINNING
1 LN positive line terminal
LN |I U E] SLPE 2 GAS1 gain adjustment; transmitting amplifier
GAST [Z E AGC 3 GAS2 gain adjustment; transmitting amplifier
cAs2 E E agG 4 QR— inver.tlng o'utput; recelvmg-a_mpllfler. -
5 QR+ non-inverting output; receiving amplifier
R E TEA1062 E Vee 6 GAR gain adjustment; receiving amplifier
ar+ 5] TEATOSS [12] ne. 7 MIC—  inverting microphone input
GAR E E IR 8 MIC+ non-inverting microphone input
mic— {7 ] 0] Vee 9 STAB  current stabilizer
wic+ [ [5] stae 10 VEE negative line terminal
——r 11 IR receiving amplifier input
12 n.c. not connected
Fig. 2 Pinning diagram. 13 Vee positive supply decoupling
14 REG voltage regulator decoupling
15 AGC automatic gain control input
16 SLPE slope (d.c. resistance) adjustment
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Versatile telephone transmission circuits TEA1062
TEA1063

DEVELOPMENT SAMPLE DATA

FUNCTIONAL DESCRIPTION
Supply: Ve, LN, SLPE, REG and STAB

The circuit and its associated dial and control circuits usually are supplied from the telephone line. The
circuit develops its own supply voltage at V¢ and regulates its voltage drop. The supply voltage Vo
may also be applied to a FET source follower to be used as an impedance converter for an electret
microphone.

The supply has to be decoupled by connecting a smoothing capacitor between Veceand VEg; the
internal voltage regulator has to be decoupled by a capacitor from REG to Vgg. An internal current
stabilizer is set by a resistor of 3,6 k2 between STAB and VEE.

The d.c. current flowing into the set is determined by the exchange supply voitage Vexch, the feeding
bridge resistance Rgycp, the d.c. resistance of the subscriber line Rine and the d.c. voltage on the
subscriber set (see Fig. 3).

If the line current |(jne exceeds the current I required by the circuit itself, i.e. about 1 mA, then the
voltage regulator diverts the excess current via LN,

The voltage regulator adjusts the average voltage on LN to:

VLN = Vref + ILN X R9 = Vit + (ljine — Icc) x RY,
Vref being an internally generated temperature compensated reference voltage of 3,45 V and R9 being
an external resistor connected between SLPE and Vgg. Under normal conditions ItN > Ice. The

static behaviour of the circuit then equals a 3,45 V voltage regulator diode with an internal resistance
R9. In the audio frequency range the dynamic impedance equals R1,

Microphone inputs MIC+ and MIC— and gain adjustment pins GAS1 and GAS2
The TEA1062 and TEA1063 have differential microphone inputs.

The TEA1062 is intended for low-sensitivity low-impedance dynamic or magnetic microphones. Its
input impedance is 2 x 4 k§2 and its voltage amplification is typ. 52 dB.

The TEA1063 is intended for a piezoelectric microphone or an electret microphone with built-in FET
source follower. Its input impedance is 2 x 20 k§2 and its voltage amplification is typ. 38 dB.

The arrangements with the microphone types mentioned are shown in Fig. 4.

The amplification of the microphone amplifier in both types can be adjusted over a range of + 8 dB to
suit the sensitivity of the transducer used. The amplification is proportional to external resistor R7
connected between GAS1 and GAS2.

An external capacitor C6 of 100 pF between GAS1 and SLPE is required to ensure stability. A larger
value may be chosen to obtain a first-order low-pass filter. The cut-off frequency corresponds with the
time constant R7 x C6.

Receiving amplifier: IR, QR+, QR— and GAR

The receiving amplifier has one input IR and two complementary outputs, a non-inverting output

QR+ and an inverting output QR—. These outputs may be used for single-ended or for differential
drive, depending on the sensitivity and type of earpiece used (see Fig, 5). Amplification from IR to
QR+ is typ. 25 dB. This wili be sufficient for low-impedance magnetic or dynamic earpieces; these are
suited for single-ended drive. By using both outputs (differential drive) the amplification is increased
by 6 dB. This makes differential drive possible for high-impedance dynamic, magnetic and piezoelectric
earpieces with load impedances exceeding 180 Q.

The output voltage of the receiving amplifier is specified for continuous-wave drive. The maximum
output voltage will be higher under speech conditions, where the ratio of peak and r.m.s. value is higher.

i
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TEA1062
TEA1063

FUNCTIONAL DESCRIPTION {continued)

The amplification of the receiving amplifier can be adjusted over a range of + 8 dB to suit the sensitivity
of the transducer used. The amplification is proportional to external resistor R4 connected from GAR
to QR +.

An external capacitor C4 of 100 pF between QR+ and GAR is required to ensure stability. A farger
value may be chosen to obtain a first-order low-pass filter, The cut-off frequency corresponds with the
time constant R4 x C4.

Automatic gain control input AGC

Automatic line loss compensation will be obtained by connecting a resistor R6 from AGC to VgE.
This automatic gain control varies the amplification of the microphone amplifier and the receiving
amplifier in accordance with the d.c. line current. The control range is 6 dB. This corresponds with a
line length of 5 km for a 0,5 mm diameter copper twisted-pair cable with a d.c. resistance of 176 Q/km
and an average attenuation of 1,2 dB/km.

Resistor R6 should be chosen in accordance with the exchange supply voltage and its feeding bridge
resistance (see Fig. 6 and Table 1). Different values of R give the same ratio of line currents for begin
and end of the control range.

If automatic line loss compensation is not required, AGC may be left open. The amplifiers then all give
their maximum amplification as specified.

Side-tone suppression

Suppression of the transmitted signal in the earpiece is obtained by the anti-side-tone network
consisting of R2, R3, R8 and Zpg,; (see Fig. 9). Maximum compensation is obtained when Zp, equals
the line impedance Zjjne as seen by the set.

In practice Z|jne varies strongly with line length and cable type; consequently an average value has to
be chosen for Zp,). The suppression further depends on the accuracy with which Zpay approaches the
average line impedance.

The anti-side-tone network attenuates the signal from the line. With R8 = 620 Q and R9 =20 2, the

|
E attenuation is 29,1 dB. The attenuation is flat over the audio frequency range.
—_—
et RATINGS
Limiting values in accordance with the Absolute Maximum System {IEC 134)
i Positive line supply voltage VLN max. 15 V
I Line current
, average lline(AY) mMax. 140 mA
! non-repetitive (tyax = 100 hours) lling(S) ~ Max. 250 mA
| non-repetitive peak {typgx =1 ms) lline(SM) max. 1A
| Voltage on all other pins 3 max. Vgc+ 0.7 V
{ —v max. 07 V
i Total power dissipation Piot max. 640 mW
\ Storage temperature range Tstg —40 10 + 125 °C
i Operating ambient temperature range Tamb —25t0 +75 OC
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Versatile telephone transmission circuits

TEA1062

TEA1063
CHARACTERISTICS
lline =10 t0 140 mA; VEg = 0 V; f =800 Hz; Ty = 25 OC; unless otherwise specified
parameter symbol min, typ. max. unit
Supply: LN and Ve (pins 1 and 15)
Voltage drop over circuit
at ljjne =5 mA ViN - 3,55 — \%
at fjjne = 15 mA VLN 3,55 3,75 3,95 \%
at ljjne = 100 mA VIN - 5,4 6,2 \
Variation with temperature AV N/AT | =2 0 +2 mV/K
Supply current at Ve =28 V lce — 0,96 1,25 mA
Microphone inputs MIC + and MIC—
Input impedance
TEA1062 zig] — 4 — kS
< TEA1063 |zjs! — 20 - k2
2 Standard deviation on input impedance o P - 12 - %
D i
w Common-mode rejection ratio; TEA1062 KCMR P t.b.f. - dB
4
% Voltage amplification
< at Hipne = 15 mA; R7 =68 kQ2
:’_’ TEA1062 Ayg 51 52 53 dB
Z TEA1063 Aud 37 38 39 dB
‘ E Variation with frequency
S at f = 300 to 3400 Hz AA g/ Af - +02 | - dB
I">'| Variation with temperature at
a Hine =50 MA; Tamp = —25t0 + 759C | AA4/AT | — +05 | - dB =
—
Gain adjustment pins GAS1 and GAS2 —
Amplification variation with R7,
transmitting amplifier AAyy -8 — +8 dB |
Transmitting amplifier output LN
Output voltage at !|jne = 15 MA;
dior = 2% VLN(rms) 1,2 1,8 — \
diot = 10% VLN{rms) - 2,1 — v
Noise output voltage
at ljjne = 15 mA; R7 =68 k2;
psophometrically weighted (P53 curve) Vao(rms) - -70 - dBmp
Receiving amplifier input IR
Llnput impedance |zig ] — 20 — k2
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TEA1062
TEA1063

CHARACTERISTICS (continued)

parameter symbol unit
Receiving amplifier outputs QR+ and QR
Output impedance; single-ended |zgs! Q
Voltage amplification |

at ljjne = 15 mA; R4 = 100 kQ2; |

single-ended; R|_ =150 £ Avd dB

differential; Ry_ =450 Q Avd dB
Variation with frequency :

at f = 300 to 3400 Hz AAg/AT \ dB
Variation with temperature at

lline = 50 MA; Tamp = —25 to + 756 0C AA g/ AT dB
Output voltage

at dygt = 2%, sine-wave drive

single-ended; R = 150 £2 Vo(rms) V

differential; Ry =450 Vo(rms) \Y%

differential; C|_ = 47 nF; f = 3400 Hz Vo(rms) 0,6 0,75 - \
Noise output voltage

at ljine = 15 MA; R4 = 100 k€2;

psophometrically weighted (P53 curve)

single-ended; Ry =160 & Vno(rms) - 50 - uv

differential; R|_ = 450 Q2 Vno(rms) - 100 — uv

| Gain adjustment pin GAR
Amplification variation with R4,

receiving amplifier AAyd
Automatic gain control input AGC
Amplification control range —AAyg
Highest line current for maximum

amplification at R6 = 100 k§2 lline
Lowest line current for minimum

amplification at R6 = 100 k2 line
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Versatile telephone transmission circuits TEA1062

1487256
(c)
Fig. 4 Alternative microphone arrangements: (a) magn:tic or dynamic microphone, TEA1062 (the

resistor marked (1) may be connected to lower the terminating impedance); (b} electret microphone,
TEA1063; (c) piezoelectric microphone, TEA1063.

TEA1063
Riine Yine 2
T e ]

¥ e

§E

Ve

F{exc‘n
TEA1062
TEAT063 | ;A
Vexch

Veg

[0

{

|

f

D U U S
7287255

<
'—
g MIC+ 8% mic+
w
]
a
=
<
& MIC— 2 mic—
[
Z
w
=
a
(@]
]
w
>
i
a

1)
ar+ |2 ony 12 j—_[_ QR+ 2
ar- |4
vee [0 g L4 on L4
7286747
{a) (c) (d)

Fig. 5 Alternative receiver arrangements: {a) dynamic telephone with less than 180 §2 impedance;

(b) dynamic telephone with more than 180 Q impedance; {c) magnetic telephone (the resistor marked
(1) may be connected to obtain an appropriate acoustic frequency characteristic); (d) piezoelectric
telephone.
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7286749
RG = oo
04
bAyg
(dB)
-2
-4 43k \71k0 128 k02
J
T r r -— T r T
0 20 40 60 80 100 120 140
line (MA]

Fig. 6 Variation of amplification with line current, with R6 as a parameter.

Table 1 Values of resistor R6 for optimum line loss compensation, for common values of exchange
supply voltage Vgych and exchange feeding bridge resistance Rexch.

Rexch (€)
400 | 600 ] 80011000
R6 (k&2)

24 | 85 | 43| X | X
Vexch | 36 | 911 71 | 60| 52

(v) |48 |128 {100 | 84 | 71
60 | x | x |107 | 92
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Versatile telephone transmission circuits

DEVELOPMENT SAMPLE DATA

TEA1062
TEA1063

R1 lline
N —
—3
6209
13 1
v, LN
” «“ 6 o
IR GAR 100 4F
v
o
&l mics ons 12 RL ﬁ
v; (f\,; 60082
T i . .
TEA1062 an_ H
+ TEA1063
C1E268uF @ 10 to 140mA
GAs1 |2
R7
68Kk
casz2 |2 c6
Veg  REG AGC STAB SLPE 100 pF
0 a5 3 6
i RS MRo
. RS 38 | ]20a
4,7MFI ke
7287257

Fig. 7 Test circuit for defining voltage amplification of MIC+, MIC— inputs. Voltage amplification is
defined as: Ayq = 20 log |V/Vjl. Inputs not under test should be open circuit.

10 to 140mA

S

R1 line
T +—
8200 i
N
13 1 100 uF
. Voe LN
R GAR 6000
.
8 .
P L
v “ QR+
~ —7MICv
J. TEA1062
4
C1 <268 uF TEA1063 QR—
GAS 1
R7
3 :
GAS2 6
100 pF
VEE REG AGC STAB  SLPE
10 4 Il5 9 16 i
+ R5
c3 re | |a3e []7°
4,7,{[‘ [Jwxe [J200
l

7287258

Fig. 8 Test circuit for defining voltage amplification of the receiving amplifier. Voitage amplification

is defined as: Ayq = 20 log [Vo/Vil.

T /
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TEA1062
TEA1063

APPLICATION INFORMATION

R1
—
e
6209
R2
100k A 13
cs LN Vee 4
»——”—— IR QR -
R10 39nF
13Q 5
QR +
ca R4
TEA1062 100pF
TEA1063 GAR 12 4‘-__Lc1
from dial R3 = 68uF
and contro} 33k 8 u
circuits MIC +
MIC — E
SLPE GAS1 GAS2? REG AGC STAB VEE

2 3 14 15 9 10
R7
+] C3 R5
4,7 R6 36
©F 342

7287259

Fig. 9 Typical application of the TEA1062 or TEA1063, shown here with a piezoelectric earpiece.
Resistor R10 limits the current into the circuit during line transients. Voltage limitation resulting from
transients depends on the dialling system and is not indicated.

APPLICATION INFORMATION SUPPLIED ON REQUEST

184

February 1983




Versatile telephone transmission circuits TEA1062

TEA1063

DEVELOPMENT SAMPLE DATA

PULSE DIALLER CIRCUIT

/'y
l_’m—‘ HANDSET SPEECH CIRCUIT

_O;"Tre'"m;o_ TEA1062 _ﬂ
BST74  2-wirec

PCD3320 TEA1063
e ol (BT O

cradle
contact o
BST74/7
telephone I 176
line _[_
RINGER CIRCULT
] 50 2
r % PCD3360
GD |rq) BST72
l 7287260
(a)
DTMF DIALLER CIRCUIT
D HANDSET SPEECH CIRCUIT
[—' W bo------ 1 Tea062 L—G
2-wire cord TEA1063
I TEA1043 [o~===7- 20
cradle = TEA1044
contact
telephone I mute BST72
fine _],.

RINGER CIRCUIT

[ 502
Iy PCD
QD 3380 jhq} BST72

l 7287261

(b)

Fig. 10 Typical applications {simplified) of the TEA1062 or TEA1063: (a) basic pulse dial set with one
of the PCD3320 family of C-MOS interrupted current-loop dialling circuits; (b) basic DTMF set with
TEA1043/TEA1044 bipolar DTMF dialler.

T

February 1983

185



DOMESTIC APPLIANCES



TCA280A

GENERAL-PURPOSE TRIGGERING CIRCUIT

GENERAL DESCRIPTION

The TCA280A is a bipolar integrated circuit delivering positive pulses for triggering a triac or a thyristor.
The flexibility of the circuit makes it suited for a great variety of applications, such as:

synchronous on/off switching

phase control

time-proportional control

temperature control

motor speed control

e ¢ 000

Features

adjustable proportional range

adjustable hysteresis

adjustable firing burst repetition time
adjustable pulse width

supplied from the mains

provides supply for external temperature bridge
low supply current, low dissipation

QUICK REFERENCE DATA

Supply voltage, d.c.

(derived from mains voltage) Vee typ. 144 V
Supply current (average value) lce typ. T mA
Output current —~loH* max. 200 mA |
Output pulse width ty typ. 190 us

|

Power dissipation, unloaded P typ. 15 mW |
Operating ambient temperature range Tamb -20to + 80 ©C —
* Negative current is defined as conventional current flow out of a device. A negative output current —

is suited for positive triac triggering.
PACKAGE OUTLINE
16-lead DIL; plastic (SOT-38}.
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General-purpose triggering circuit TCA280A

PINNING
1 PW pulse width control input
2 Qz zero-crossing detector output
pw 1 U 16| VeE 3 RX1 external resistor
az [ E as 4 QC+ comparator non-inverting output
Rt E E s 5 IC+ comparator non-inverting input
ac+ 4] [13] mxe 6 IC- comparator fnvert!ng input
TCA280A 7 QC- comparator inverting output
o E E Ene 8 INHA output stage inhibiting input
1c~ E [11] vee 9 IA output stage input
Qc- E E QA 10 QA output stage output
INHA E E] A 11 Vee positive supply
— 12 ENZ enable input, zero crossing detector
13 RX2 external resistor
Fig. 2 Pinning diagram. 14 IS sawtooth generator trigger input
15 Qs sawtooth generator output

16 Vg ground

FUNCTIONAL DESCRIPTION

The TCA280A contains four circuits that may be interconnected externally to perform the function
required, and a supply part. The four circuits are a zero-crossing detector, a differential amplifier, a
sawtooth generator and an output stage.

Supply: Vg and RX2 (pins 11 and 13)

The TCA280A may be supplied by an external d.c. power supply connected to Ve (pin 11), but
usually it is supplied directly from the mains voltage. For this purpose the circuit contains a string of
stabilizer diodes between V¢ and Vg that limit the d.c. supply voltage. An external resistor Ry has
to be connected from the mains to RX2; Vg is connected to the neutral line (see Figs 5 and 6). A
smoothing capacitor C1 has to be connected between Ve and Vgg. The circuit produces a positive
supply voltage at Ve this may be used to supply an external circuit such as a temperature sensing
bridge.

During the positive half of the mains cycles the current through external voltage dropping resistor Rg
charges the external smoothing capacitor C1 to the stabilizing voltage of the internal stabilizer diodes.
R should be chosen such that it can supply the current for the TCA280A itself (see Fig. 4) plus any
current taken up by an external (peripheral) circuit connected to V¢, and recharge the smoothing
capacitor C1. Any excess current is bypassed by the internal stabilizer diodes. Note that the maximum
rated supply current must not be exceeded.

During the negative haif of the mains cycles external smoothing capacitor C1 supplies the circuit. Its
capacitance must be high enough to maintain the supply voltage above the minimum specified limit.
For values of Ry and C1 see Figs 5 and 6.

Dissipation in resistor Ry is halved by connecting a diode in series (see Figs 7 and 8). For phase control
applications this arrangement should always be used.

A suitable VDR connected across the mains provides protection of the TCA280A and of the triac
against mains-borne transients.

mw -
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TCA280A

FUNCTIONAL DESCRIPTION (continued)
Zero-crossing detector

The TCA280A contains a zero-crossing detector intended to produce pulses that coincide with the
zero crossings of the mains voltage for minimurm r.f. interference and transients on the mains supply.

The pulse width control input PW {pin 1) permits adjustment of the pulse width at output QZ {pin 2}
to the value required for the triac by choosing the value of the external synchronization resistor Rg
between PW and the a.c. mains. The pulse width is inversely proportional to the input current and to
the mains frequency.

The zero-crossing detector is inhibited when the ENZ input (pin 12) is HIGH, and it is enabled when
ENZ is LOW, e.g. connected to VEE.

Qutput QZ is an n-p-n open-collector output requiring an external collector resistor to Vee. QZ
produces negative-going output puises.

Comparator

1C+ and 1C— (pins 5 and B} are differential inputs of a comparator or difference amplifier, with Qc+
and QC— (pins 4 and 7) as complementary outputs. QC+ and QC— are p-n-p open-coliector outputs

requiring external collector resistors to VEE. QC+ will be HIGH and QC— will be LOW when IC+ is

higher than 1C—.

The comparator contains a long-tailed pair with a current source in its tail. The tail current is activated
by a current into RX1 {pin 3}. When an inductive load is driven with phase control the trigger pulse
may be terminated at the instant of firing of the thyristor or triac. This may be achieved by connecting
RX1 via a resistor to the anode of the thyristor or triac.

Sawtooth generator

The sawtooth generator may be used to produce bursts of trigger pulses, with the net effect that the
load is periodically switched on and off.

The heart of the sawtooth generator is a thyristor arrangement. The firing burst repetition time is
usually determined by an external resistor and capacitor connected to the sawtooth generator trigger
input IS (pin 14). The repetition time is typ. 0,7 x RC.

The output QS (pin 15) is an n-p-n open-collector output. During the flyback of the sawtooth the
transistor is ON and is capable of sinking current.

Output stage

The output stage is driven by a current drawn out of input IA {pin 9). This drive may be inhibited by
drawing a current out of inhibiting input INHA {pin 8). Hence the output will be HIGH only if
current is drawn out of |A and no current is drawn out of INHA i.e. if inhibiting input INHA (pin 8) is
HIGH and input 1A (pin 9} is LOW. Both inputs may be used as a single input provided the other one is
suitably biased.

The output QA {pin 10) is an n-p-n open-emitter output capable of sourcing an output current, ie.
conventional current flow out of the circuit.

A gate resistor Rg should be connected between the output QA and the triac or thyristor gate to limit
the output current to the minimum required by the triac or thyristor. This minimizes the total supply
current and the power dissipation. Output QA is protected with a diode to Vg (pin 16) against damage
by undershoot of the output voltage, e.g. caused by an inductive load.

192
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General-purpose triggering circuit TCA280A

RATINGS
Limiting values in accordance with the Absolute Maximum System (IEC 134)
Supply voltage (voltage source) Vee max. 17 V
Supply current {current source)
average IRX2(AV} max. 30 mA
repetitive peak IRX2(RM) max. 80 mA
non-repetitive peak (t<<10Q us) IRX2(SM) max. 2 A
Input voltage, all inputs V) max. 17 V
Differential input voltage between IC+and IC-- Vip max. 7V
Input current, all inputs ly max. 10 mA
Output current
average ~lQA(AvV)  max. 30 mA
non-repetitive peak (t <300 us) —lQA(SM) max. 600 mA
Total power dissipation Ptot see Fig. 3
Storage temperature range Tstg —55t0 +125 OC
Operating ambient temperature range Tamb —20to +80 °C
1000 l 72702214
RN 1]
Ptot
(mw) | |||
|
500
N i
1]
-
11
] 1 L
| Nl
L RN
0 I N ANENEEE
0 50 100 Tamo(°C) 150

Fig. 3 Power derating curve.
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TCA280A

Y

CHARACTERISTICS

Vee=111017 V; VEg =0 V; Igx1 = 10 #A or —Igx1 = 30 pA; Tampb = 25 OC unless
otherwise specified.

parameter symbol min. typ. max. unit
Supply
Supply voltage, external Vee I — 17 \Y
Supply voltage, internally generated,
at IRX2(RMS) = 5 mA, unloaded Vee " 14,3 15 Y
Supply current, unloaded ice 0,3 — 0,75 mA
Variation with supply voltage Aleg/AVee! — — 0,03 mA/V
Pulse width control input PW (pin 1)
Input voltage
atipy = 100 A Vpw - — 19 \%
at —Ipy = 100 A —Vpw — - 0,25 \
Input current at Igz = 0,5 mA Ipw(RMS) | 30 - 50 kA
Pulse width at Ipyw(rms) = 1 mA;
f=50 Hz (at pin 2) ty — 190 — s
Variation with supply voltage At/AV — 27 - us/V
Zero crossing detector enable input ENZ (pin 12)
Input voltage
HiGH {inhibit) VENZH 1,2 — - \%
LOW (enable) VENZL - — ] \
Zero crossing detector output QZ (pin 2)
Qutput current
HIGH tazH - - 1 HA
LOW lazL — — 40 mA
Comparator input IC + and IC— (pins 5 and 6)
Differential input voltage tVip - - 7 \%
Input bias current
atVic+> Vig—+1V hic+ — 10 HA
atVic—>Vig+t1V lic— — 10 HA
Comparator outputs QC + and QC— (pins 4 and 7)
Output voltage at —lgH = 0,3 mA VOoH Vee—-1.5 - - \
Qutput current
HIGH —lOH — — 0,3 mA
LOwW —loL — - 90 nA
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General-purpose triggering circuit

TCA280A

CHARACTERISTICS (continued)

LOWatvga =0

parameter symbol min. typ. max. unit
Sawtooth generator trigger input IS (pin 14)
Input trigger voltage VIsH 7 - 83 \
Input trigger current lIsH - - 3 HA
Thyristor holding voltage VisL 1,8 — 2,8 \
Thyristor holding current hsi 95 — 210 uA
Sawtooth generator output QS (pin 15)
Output current

LOW losL - - 5 mA

HIGH lasH - — 100 nA
Output stage inhibiting input INHA (pin 8)
Input current at —tj 5 = 100 uA ~IINHA | 20 - 50 HA
Input voltage at --1jo = 100 uA VINHA - Vee—2 - Vv
Output stage input 1A (pin 9)
Input current at —-lga = 200 mA -la 15 - - HA
Input voltage at —j o = 50 uA ViA Vee—-83 — Vee—-7V
Output stage output QA (pin 10)
Output voltage HIGH at —IgaH = 200 mA;

Vee = 13 V; INHA open VoAH Vee—28 — - \
Output current

HIGH —lQAH - — 200 mA

taaL - - 1 HA

11D
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TCA280A

20 72710171
Trx20av)
(mA]
15 |
V=5V
LV
A
4/, L~ 25V
10 /4/,‘/§/,2glv
prgr sl
I~ 1>~ g
b
/ﬂé/
P~
5
0
0 100 200 Iga (mA) 300

Fig. 4 Average supply current IRX2(AV) a@sa function of output current Iqa with triac gate trigger
voltage VT as a parameter; typical performance.
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General-purpose triggering circuit

J L TCAZ280A

1000 7271000.2

Pra 4
(W)
Ra
(k1)
c1
{x10pF)

100

il
P, ol
N
L~ . et
\ LT PinRq fort
10 Pal Jl/
R[d
e e e
T R

AREE

1
1234567 8 910112131 1516 17 18

Trxatav) (MA)
100 7271001.2
T
L —
[ Pry=_1 ]
Ry SWh] T
(k) N ; | -t~
N {ow | HEN
N |
\ N\ \k\\ﬁw
NEEURN Ramin
10 ;\‘ > i
&‘.\X’\‘ S N —
N
\\ b N N
N NN Fa T~ 220v
N N
\J" \\\\ \\‘\\\ ~
T~ 3l
L PR
) \ \ AT SN
NG 0V
TN =TT
W ~50v
- Py
2w T~
[
ol
r—i30v
01

12345678 S 10 11 1213 14 15 16 17 18
Irx2(av) (mA)

Vs

13 11
+
TCA280A _’,C1

116

7763954

Fig. 5 Voltage dropping resistor Ry. dissipation

PRg in this resistor, and recommended minimum

value of smoothing capacitor C1 as a function
of average supply current IRx2(AV), for the
supply arrangement without series diode. Note
that the supply current IRX2(AV) includes

the supply current of any external (peripheral}
circuit supplied from Ve typical performance.

Vs

Rg

Y L Vs (RMs) 13 11
380V +
TCA280A o}

J16

7263834

’Fig. 6 Voltage dropping resistor Ry and power

dissipation PRy in this resistor as a function of
supply current 'RX2(AV)f for the supply
arrangement without series diode. Note that
IRX2(AV) includes the supply current of any
external {peripheral) circuit supplied from Vee.
Also shown is the r.m.s. mains supply voltage
{(Vs(RMmS)! as a function of IRx2(Ay): typical
performance.
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2

- - |
TCA280A
1000 Y T —_ T 7763999
PRd
(W) —
Ry ]
(k)
c1 L
[ 10pF)
100
\
k \ C1min /_
N AT
10 /><
A R P in Rd 1=
~
/ = L
Y T o - e
/ 1 H?Ram.n"<}:.
4 1
)4
4

12 3 456 7 8 910112131 1516 1718

Irx21av) (MA)

7763998

2

Vs

13 11
+

TCA280A ==c1
115

Fig. 7 Voltage dropping resistor Ry, dissipation
PRg in this resistor, and recommended minimum
value of smoothing capacitor C1 as a function of
average supply current IRx2(AV), for the supply
arrangement with series diode D. IRx2(AV)-
includes the supply current of any external
(peripheral) circuit supplied from V.

It should be noted that certain applications like
the time proportional controller require a value
of the smoothing capacitor C1 that is up to three
times higher; typical performance.

7263395

‘ 100 T ) T T
1 1 )i T
Y - i I
‘ Ry W I — Vg _
kQ) | L]
Pea= | "
‘ WANLew ¢
\ N |
n 10w D
— » N \\\ NN | Romin
— NNE a S o ] Vs (rMs) 13 il
[ AVAVAN ) I’ K] T—]380V g
— — \‘ +— —
TR Sy - TCA280A =4d
=
N SEE - P r— 116
i \ N§ y 7263995
R iy \:
R S N 110V
| N T T
: ! = - 2W 70V
‘ ‘%\ — Fig. 8 Voltage dropping resistor R4 and power
Y. 50V dissipation PRy in this resistor as a function of
g — supply current IRX2(AV ) for the supply arrange-
| ] ment with series diode. Note that IRx2(AV)
™30V includes the supply current of any external
{peripheral} circuit supplied from V(.
o1 Also shown is the r.m.s mains supply voltage
2 34 567 8 91011121314 1516 1718 {Vg(RMms)) as a function of IRx2(AvV); typical
Irx2(av) (mA) performance.
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General-purpose triggering circuit

“leaidAs st 091 = My uoneanp ssind JabbLiy & pue A §'g

YYEO8ZL

=19/ 18 [P21dAL ww 0oL =19} 3usiino a1eb & anib
10 pue 9y ‘Py 1oy umoys sanjen ay] -abeljon surew ayl Jo sBuissoud olaz sy punose Buiiabbiiy saalb
1uawabue.le oy "SPeO| BA1ISISL JOJ YO1IMS Dl1elS B Se Y08Z YD L aYl Jo uoneardde jeordA | g ‘Bi4

ADL-O
= JW0D,

]
ves (AgLY
Oy wmﬁm
91
vl —-00 + 01 ZN3 33n
6 A s N z
vo HIENENY 3131wy . %WLMMMM ATddns
o 1ndLnNo ERIE[EEE] Z ovaz >a Sa
suew oe
YHNI f— Md O0A
o] J Xy
b el
{ms‘s)
UHOL n-
Py
(Ms‘o)
[ ! os
oy cxomm 01XAg
b

NOILVNHO4NI NOILVYDITddY

February 1983 199




TCA280A J L

“dA3 s1f gg | = M1 uoneunp asynd 1366113 e pue

AGZ=9A1e dAl yw g0l = 19} 1ua1ino azeb e aalb LD pue Oy ‘Py 1oy umoys sanjea ay] "Z1Y 40 anjea aul Aq
UBsOUD aq UED SIYL {Y1001MES 8yl Jo 8pnlijdwe ayl AQ paulwialap st pueq Jeucniodoud ay] g2 AQ pauluLidlap

St alull SIYE 'S OF 3N0OQe JO AWl uoili1adal e SeY YI00IMES 3y | "abe1joA 8oUBIB4Rl "' B UO pasodwiiadns

yro03mes e st —J| uo abe1joa ay] “(9 urd) —0) uo abeyjoa ayy ueyl 1ayBiy st (g uid) +| 01 pardauuod abprig
ainjesadwal ayl Ag paonpoud abeljoA ayl se Buoj se a6e1jOoA sujew 3yl JO sBuIss0JO 019z ay) punoJe 6uiiabbii saalb
juswabuelle ay| "48)j013u0d asnjesadwal jeuoriodold awi e se YOBZVIL aul JO uoneol|dde [eaidA| QL By

9rEORZL

not) H T e
UM0ZZ UHEE UEE = D652y Jrogg
4rozz 8y [o]82) ﬂu 30
vzs ozt o T+ 5y
Oy
9
vosE
vi so si +00 - —% Zn3 E)
6 Sk vi 2y v 9 2l
vo HAENdwy HOLYHANTD B3I 1IWY » Mwwmomwmwwm ANddNS
1NdLNo HLOOLMYS 30N3Y3I4I0 '0Q Sh
o 2 oy3z
surew 2’
YHNI 5 —-00  ixy O S Md " 20p 2xd
ra
€ 1) €4
%02z
el y
oo
] ’
UN0EE UNEE UABL UAGL MM&.MEO”
1 64 vy 2y o OIXAS

{pPenunuod) NOILVYIWHOINI NO1LYIITddVY

I

200 February 1983}




J TCA280A

General-purpose triggering circuit
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J L TDA1023

PROPORTIONAL-CONTROL TRIAC TRIGGERING CIRCUIT

GENERAL DESCRIPTION

The TDA1023 is a bipolar integrated circuit for controlling triacs in the time proportional or burst
firing mode. It permits very precise temperature control of heating equipment and is especially suited
for the contro! of panel heaters. The circuit generates positive-going trigger pulses and complies with
the regulations on radio interference and mains distortion.

Special features are:

adjustable proportional range width

adjustable hysteresis

adjustable trigger pulse width

adjustable firing burst repetition time

control range translation facility

failsafe operation

supplied from the mains

provides supply for external temperature bridge

QUICK REFERENCE DATA

Supply voltage (derived from mains voltage) Vee typ. 13,7 V
Stabilized supply voltage

for temperature bridge Vz typ. 8V
Supply current {average value) le({AV) typ. 10 mA
Trigger pulse width tw typ. 200 us
Firing burst repetition time at C = 68 uF Tp typ. 41 s
Output current —low* max. 160 mA
Operating ambient temperature range Tamb —20t0+75 ©C

* Negative current is defined as conventional current flow out of a device. A negative output current
is suited for positive triac triggering.

PACKAGE OUTLINE
16-lead DIL; plastic (SOT-38).
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Proportional-control triac triggering circuit TDA1023

U PINNING

Rod | 1 161 RX 1 Rpg internal pull-down resistor connection
2 ne. not connected

nc.| 2 15| n.ec. 3 Q output
4 HYS. hysteresis control input

Ql3 14| Vee ] .

5 PR proportional range control input

HYS ‘4 13| Veg 6 CI Control input
7

} 8

TDA1023 UR unbuffered reference input
PRI 5 12|78 QR output of reference buffer
ol I] vy 9 BR buffere<.i reference ir'lput
10 PW pulse width control input
UR| 7 10| Pw M vz reference supply output
12 T8 firing burst repetition time contro! input
QR| 8 9 |BR 13 VEg ground connection
14 Vee  positive supply connection
7285658 15 n.c. not connected
Fig. 2 Pinning diagram. 16 RX external resistor connection

FUNCTIONAL DESCRIPTION

The TDA1023 generates pulses to trigger a triac. These trigger pulses coincide with the zero crossings
of the mains voltage. This minimizes r.f. interference and transients on the mains supply. The trigger
pulses come in bursts, with the net effect that the load is periodically switched on and off. This further
minimizes mains pollution. The average power in the load is varied by varying the duration of the
trigger pulse burst, in accordance with the voltage difference between the control input Cl and the
reference input, either UR or BR.

Power supply: Ve, RX and Vz (pins 14, 16 and 11)

The TDA1023 is supplied from the a.c. mains via a resistor Rp to the RX connection (pin 16); the
VEE connection {pin 13) is connected to the neutral line (see Fig. 4a). A smoothing capacitor Cg has
to be connected between the V¢ and VEE connections.

The circuit contains a string of stabilizer diodes between the RX and VEE connections that limit the
d.c. supply voltage, and a rectifier diode between the RX and Ve connections {see Fig. 3).

At pin 11 the device provides a stabilized reference voltage V7 for an external temperature sensing
bridge.

The operation of the supply arrangement is as follows. During the positive half of the mains cycles the
current through external voltage dropping resistor Rp charges the external smoothing capacitor Cg
until RX reaches the stabilizing voltage of the internal stabilizer diodes. Rp should be chosen such that
it can supply the current I for the TDA1023 itself plus the average output current I3(ay) plus the
current required from the V7 connection for an external temperature bridge, and recharge the
smoothing capacitor Cg (see Figs 9 to 12). Any excess current is bypassed by the internal stabilizer
diodes. Note that the maximum rated supply current must not be exceeded.

During the negative half of the mains cycles external smoothing capacitor Cg has to supply the sum of
the currents mentioned above. Its capacitance must be high enough to maintain the supply voltage
above the minimum specified limit.

August 1982 205



TDA1023

FUNCTIONAL DESCRIPTION {(continued)
Dissipation in resistor Rp is halved by connecting a diode in series {see Fig. 4b and 9 to 12},

A further reduction of dissipation is possible by using a high-quality voltage dropping capacitor Cp in
series with a resistor Rgp (see Figs 4c and 14}, Asuitable VDR connected across the mains provides
protection of the TDA1023 and of the triac against mains-borne transients.

Contro! and reference inputs Cl, BR and UR {pins 6, 9 and 7)

For room temperature control {5 9C to 30 ©C) the best performance is obtained by using the
translation circuit. The buffered reference input BR {pin 9) is used as a reference input, and the output
of the reference buffer QR (pin 8) is connected to the unbuffered reference input UR (pin 7). In this
arrangement the translation circuit ensures that most of the potentiometer rotation can be used to
cover the room temperature range. This provides an accurate temperature setting and a linear
temperature scale.

If the translation circuit is not required, the unbuffered reference input UR (pin 7) isused as a
reference input. The buffered reference input BR {pin 9) must be connected to the reference supply
output Vz (pin 11},

For proportional power control the unbuffered reference input UR (pin 7) must be connected to the
firing burst repetition time control input TB (pin 12) and the buffered reference input BR {pin 9),
which is inactive now, must be connected to the reference supply output Vz (pin 11).

In all arrangements the train of output pulses becomes longer when the voltage at the control input
Cl (pin 6) becomes lower.

Proportional range control input PR {pin 5}

With the proportional range control input PR open the output duty factor changes from 0% to 100%
by a variation of 80 mV at the control input Cl (pin 8). For temperature control this corresponds with
a temperature difference of only 1 K.

This range may be increased to 400 mV, i.e. 5 K, by connecting the proportional range control input
PR (pin 5) to ground. Intermediate values are obtained by connecting the PR input to ground via a
resistor R5, see Table 1.

Hysteresis control input HYS (pin 4)
With the hysteresis control input HYS {pin 4) open the device has a built-in hysteresis of 20 mV. For

_— temperature control this corresponds with 0,25 K.

r—

— Hysteresis is increased to 320 mV, corresponding with 4 K, by grounding HYS (pin 4). Intermediate

- values are obtained by connecting pin 4 to ground via a resistor R4. See Table 1 for a set of values for
R4 and R5 giving a fixed ratio between hysteresis and proportional range.

‘ Trigger pulse width control input PW (pin 10)
The trigger pulise width may be adjusted to the vatue required for the triac by choosing the value of
the external synchronization resistor Rg between the trigger pulse width controt input PW (pin 10)
and the a.c. mains. The pulse width is inversely proportional to the input current (see Fig. 13).
Output Q (pin 3)
Since the circuit has an open-emitter output, it is capable of sourcing current, i.e. supplying a current
out of the output. Therefore it is especially suited for generating positive-going trigger pulses. The
output is current-limited and protected against short-circuits. The maximum output current is 150 mA
and the output pulses are stabilized at 10 V for output currents up to that value.
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Proportional-control triac triggering circuit TDA1023

FUNCTIONAL DESCRIPTION (continued)

A gate resistor R must be connected between the output Q and the triac gate to limit the output
current to the minimum required by the triac (see Figs 5 to 8). This minimizes the total supply current
and the power dissipation.

Pull-down resistor de {pin 1)

The TDA1023 includes a 1,5 k§2 pull-down resistor de between pins 1 and 13 {VgEg, ground
connection)}, intended for use with sensitive triacs.

RATINGS
Limiting values in accordance with the Absolute Maximum System (IEC 134)
Supply voltage, d.c. Vee max. 16 V
Supply current
average 116(AV) max. 30 mA
repetitive peak 116(RM) max. 100 mA
non-repetitive peak 116(SM) max. 2 A
Input voltage, all inputs V) max. 16 V
Input current, CI, UR, BR, PW input |6; 7:9:10 max. 10 mA
Voltage on Rpqg connection Vi max. 16 V
Output voltage, Q, QR, V7 output V3-8: 11 max. 16 V
Output current
average —loH(Av) max. 30 mA
peak, max. 300 us —loH(M) max. 700 mA
Total power dissipation Piot max. 500 mw
Storage temperature range Tstg —55to + 150 ©C
Operating ambient temperature range Tamb —20to +75 ©°C
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CHARACTERISTICS
Vee=11to 18V, Tamb = —20 to + 75 OC unless otherwise specified

symbol min. typ. max. unit
Supply: Ve and RX (pins 14 and 16)
Internally stabilized supply voltage
at 145 = 10 mA Vee 12 13,7 15 \
Variation with 115 AVee/alg | — 30 - mV/mA
Supply current at V1g.13=11t0 16 V;
l10 =1 mA; f = 50 Hz; pin 11 open;
V5_13>V7_13;pins4and 5 open 11 - - 6 mA
pins 4 and 5 grounded l16 — — 71 mA
Reference supply output Vz {pin 11}
for external temperature bridge
Output voltage V1113 - 8 - Y
Output current —l11 - - 1 mA
Control and reference inputs Cl, BR and UR
{pins 6, 9 and 7)
input voltage to inhibit the output Vg-13 - 7,6 - Vv
Input current at V| =4 V I: 7:9 - - 2 uA
Hysteresis control input HYS (pin 4)
Hysteresis, pin 4 open AVg 9 20 40 mVv
pin 4 grounded AVg - 320 - mV
|
Proportional range control input PR (pin 5)
|
‘ Proportional range, pin & open AVg 50 80 130 mV
mesem pin 5 grounded AVg - 400 - mV
—_—
— Pulse width control input PW (pin 10)
—_—
[ Pulse width at l1g(RMS) = 1 mA; f=50Hz | ty 100 200 300 us
Firing burst repetition time control input TB
{pin 12)
| Firing burst repetition time,
i ratio to capacitor CT Tp/CT 320 600 960 ms/uF
Output of reference buffer QR (pin 8)
Output voltage
at input voltage Vg.13 =16V Vg.13 - 3,2 — \Y
Vg.13=48V Vg.13 — 4.8 - \%
\ Vg13=8 V Vg.13 - 64 - v
\
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Proportional-control triac triggering circuit

TDA1023

symbol min. typ. max. unit
Output Q (pin 3)
Output voltage HIGH at —Igy = 150 mA VOH 10 — - \
Output current HIGH —loH - - 150 mA
Internal pull-down resistor de {pin 1)
Resistance to VEE Rpd 1 1,5 3 kQ

Table 1. Adjustment of proportional range and hysteresis.

Combinations of resistor values giving hysteresis > % proportional range.

proportionat proportional minimum maximum
range range hysteresis hysteresis
resistor RS resistor R4
mV k& mV k2
80 open 20 open
160 3.3 40 9,1
240 11 60 4.3
320 0,43 80 2,7
400 0 100 1,8
Table 2. Timing capacitor Cy values.
effective marked a.c. catalogue
d.c. value specification number*
uF uF \%
68 47 25 2222 016 90129
47 33 40 - — 90131
33 22 25 — 01590102
22 15 40 - — 90101
15 10 25 — — 90099
10 6,8 40 — — 90098

* Special electrolytic capacitors recommended for use with TDA1023.
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Fig. 3 Internal supply connections.
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Fig. 4 Alternative supply arrangements.
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Proportional-control triac triggering circuit

TDA1023
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Proportional-control triac triggering circuit TDA102 3
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TDA1023

APPLICATION INFORMATION

D1
Rp Rg
1 line
14 16 0 a.c. maing
11 VCC RX PwW voltage
vy ‘0 Vg
X 6 Cl TDA1023 Q neutral
— Hen Rpd
Veg QR UJR HYS PR T8
13 [8 |7 la !5 ;12
R +
NTC
Rp _l_cT
72717123

Fig. 15 The TDA1023 used in a 1200 to 2000 W heater with triac BT139. For component values
see Table 3.

Conditions

Mains supply: Vg =220V

Temperature range = 5 to 30 °C

BT139 data: VgT<15V
IgT >70mA at Tj=25 oC
L <60mA
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Proportional-control triac triggering circuit

Table 3. Temperature controller component values (see Fig. 15).

TDA1023

parameter symbol value remarks
Trigger pulse width tw 75 us see BT 139 data sheet
Synchronization resistor Rg 180 k&2 see Fig. 13
Gate resistor RG 110 Q see Fig. 6
Max. average gate current 13(AaV) 4,1 mA see Fig. 8
Hysteresis resistor R4 n.c. see Table 1
Proportional band resistor R5 n.c. see Table 1
Min. required supply current l16(AV) 11,1 mA
Mains dropping resistor Rp 6,2 k2 see Fig. 10
Power dissipated in Rp PRD 46 W see Fig. 10
Timing capacitor (eff. value) CT 68 uF see Table 2
Voltage dependent resistor VDR 250 V a.c. cat. no. 2322 593 62512
Rectifier diode D1 BYW56
Resistor to pin 11 R1 18,7 k2 1% tolerance
NTC thermistor (at 25 OC) RnTe 22 k2 B =4200 K
cat. no. 2322 642 12223

Potentiometer Rp 22 k§2
Capacitor between pins 6 and 9 C1 47 nF
Smoothing capacitor Cg 220 uF; 16 V
If Rp and D1 are replaced by Cp and Rgp
Mains dropping capacitor Cp 470 nF
Series dropping resistor Rgp 390 Q see Fig. 14
Power dissipated in Rgp PRSD 06W
Voltage dependent resistor VDR 250 Va.c. cat. no. 2322 594 62512 o

=
Notes —
1. ON/QFF control: pin 12 connected to pin 13.
2. If translation circuit is not required: slider of Rp to pin 7; pin 8 open; pin 9 connected to pin 11.
APPLICATION INFORMATION SUPPLIED ON REQUEST
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TDA1024

ON-OFF TRIAC TRIGGERING CIRCUIT

GENERAL DESCRIPTION

The TDA1024 is a bipolar integrated circuit delivering positive pulses for triggering a triac or a
thyristor. It is primarily intended for use as a static switch to replace mechanical thermostats that
switch resistive loads, such as:

® central heating installations

® washing machine heaters

® water heaters

® smoothing irons

The TDA1024 provides its own d.c. supply and will supply an external circuit, e.g. a temperature
sensing bridge. The circuit complies with the regulations on radio interference and mains distortion.

Its main features are:

adjustable trigger pulse width

adjustable hysteresis

supplied from the mains

provides supply for external temperature bridge
protected inputs and output

low supply current, low dissipation

® o 00 0 0

QUICK REFERENCE DATA

Supply voltage {d.c.)

(internally derived from mains voltage) Vee typ. 8,5 V
Supply current (average value, unloaded) IRX(AV}) max. 1,8 mA
Output current HIGH —lgy* max. 100 mA
Output pulse width tyw typ. 195 us
Power dissipation {unloaded) P typ. 12 mw
Operating ambient temperature range Tamb —20 to +80 °C

* Negative current is defined as conventional current flow out of a device. A negative output current is
suited for positive triac triggering.

PACKAGE OUTLINE
8-lead DIL; plastic (SOT-97A).

i
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TDA1024
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8 7
ZERO TDA1024
pw S CROSSING cows
DETECTOR
R INPUT COMPARATOR CONTROL OUTPUT 249
BUFFER r 1 Vg GATE AMPLIFIER
4
REF—] [—
HYS
1 7280279

VeE

Fig. 1 Block diagram.

PINNING
v 1 VEE ground

vee [0 ] o 8 ] veo 2 Q output
o[z} [7] ~x 3  HYS hysteresis contral input
wrs [3] TDA1024 5] w 4 REF reference input
1 5 Cl control input
mer [ 4] BE . P .
— 6 PW pulse width control input
i 7 RX external resistor
8

Fig. 2 Pinning diagram. Vee positive supply
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TDA1024

FUNCTIONAL DESCRIPTION

The TDA1024 generates positive-going output pulses to trigger a triac. These trigger pulses coincide with
the zero crossings of the mains voltage. This minimizes r.f. interference and transients on the mains
supply.

Supply: Ve and RX {pins 8 and 7)

The TDA1024 may be supplied by an external d.c. power supply connected to Ve (pin 8), but usually
it is supplied directly from the mains voltage. For this purpose the circuit contains a stabilizer diode
between RX and VEE that limits the d.c. supply voltage (see Fig. 4). An external resistor Rp has to be
connected from the mains to RX {pin 7); VEE is connected to the neutral line (see Fig. 5a). A smooth-
ing capacitor Cg has to be connected between Ve and VEE.

During the positive half of the mains cycles the current through external voltage-dropping resistor Rp
charges the external smoothing capacitor Cg up to the stabilizing voltage of the internal stabilizer
diodes. Rp should be chosen such that it can supply the current Icc for the TDA1024 itself plus the
average output current —fq(Ay/), and recharge the smoothing capacitor Cg. Any excess current is
bypassed by the internal stabilizer diode. Note that the maximum rated supply current must not be
exceeded.

During the negative half of the mains cycles external smoothing capacitor Cg supplies the circuit. Its
capacitance must be high enough to maintain the supply voltage above 5 V, the minimum specified
limit {see Fig. 10).

Dissipation in resistor Ry is halved by connecting a diode in series (see Figs 5b and 11).

A further reduction of dissipation is possible by using a high-quality voltage-dropping capacitor Cp in
series with a resistor Rgp (see Figs 5c and 12).

A suitable VDR connected across the mains provides protection of the TDA1024 and of the triac
against mains-borne transients.

Control and reference inputs Cl and REF (pins 5 and 4)

The TDA1024 produces output pulses when the Cl input is at a higher potential than the REF input.
For power control as a function of temperature the inputs may be connected as shown in Fig. 14.

An input buffer circuit at the Cl input gives a high input impedance and a low output impedance. This
makes the hysteresis of the circuit independent of the input voltage.

—

— Hysteresis control input HYS (pin 3}

— With the hysteresis control input HYS open the device has a built-in hysteresis of 20 mV. For
temperature control this corresponds with a temperature difference of 0,25 K.
Hysteresis is increased to 300 mV, corresponding with a temperature difference of 4 K, by grounding
HYS. Intermediate values are obtained by connecting HYS to ground via a resistor.
Pulse width control input PW (pin 6)
The output puise width may be adjusted to the value required for the triac by choosing the value of the
external synchronization resistor Rg between the puise width control input PW and the a.c. mains. The
pulse width is inversely proportional to the input current (see Fig. 13}.
Output Q (pin 2)
Since the circuit has an open-emitter output, it is capable of sourcing current, i.e. supplying a current
out of the output. Therefore it is especially suited for generating positive-going trigger pulses. The
output is current-limited and protected against short-circuits. The maximum output current is 100 mA
and the output pulses are stabilized at 4 V for output currents up to that value.
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On-off triac triggering circuit 4 TDA1024

FUNCTIONAL DESCRIPTION (continued) .
Output Q {pin 2) {continued)
A gate resistor R must be connected between the output Q and the triac gate to limit the output
current to the minimum required by the triac (see Figs 6 to @). This minimizes the total supply current
and the power dissipation.
RATINGS
Limiting values in accordance with the Absolute Maximum System (IEC 134)
Supply voltage (d.c.) ' VCC,‘ max. 8V
Supply current
average IRX(AV) max. 30 mA -
repetitive peak IRX(RM) max. 80 mA
non-repetitive peak (t <50 us) IRX(SM) max. 2 A
Input voltage (all inputs) \7 max. 8V
Input current (CI, REF, PW) ‘ e 'REE: £ lpw max. 10 mA
Output voltage HIGH Va . max. 8v
Output current
average ~10H(AV) max. 30 mA
peak, max. 300 us —loH(Mm) max. 400 mA
Total power dissipation Ptot max. 225 mW
Storage temperature range Tstg —55 to +125 OC
Operating ambient temperature range Tamb —20 to +80 °C-
—
——
—
—
—
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© TDA1024

CHARACTERISTICS
Voo =5108V; Tapp = —20 to +80 OC unless otherwise specified.

symbol min. typ. max. unit
( Supply: Vg and RX (pins 8 and 7)
lnternaﬂy stabilized supply voltage
A atigx(av)=10mA Vee 55 6.5 75 \'
variation with Igx AVee/Algx | ~ 15 - mV/mA
Supply current at Vg =55V, -
unloaded; f = 50 Hz; V¢| > VREF
pin 3 open (minimum hysteresis) IRX(AV) - - 18 mA
Supply current increase
pin 3 grounded {maximum hysteresis) | AIRx(Av) -~ 14 - mA
| Control and reference inputs Cl and REF
{pins 5 and 4)
Input current, Cl input, at Vg > VRefr |lcl -~ - 5 HA
Input current, REF input, at VReg > Vil IREE ~ - 5 uA
Hysteresis control input HYS {pin 3)
Hysteresis,
pin 3 open (minimum hysteresis) AVCI.REF 10 20 30 mV
pin 3 grounded {maximum hysteresis) |AVg).Rer | 150 300 500 mV
Pulse width control input PW (pin 6)
» Pulse width at Ipy(rms) = 1 MA;
L, Vee=55V;f=50Hz ty 130 195 265 us
: Output Q {pin 2)
o Output voltage HIGH
2 i at —lgy = 100 mA VoH 4 - - \
E at—lgy =1 mA VOH 1 - - v
Output current HIGH » —loH ~ - 100 mA

s, -
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“On-oft triac triggering circuit : A TDA1024
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Fig. 4 Internal supply connections.
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‘Fig. 6 Alternative supply arrangements.
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On-off triac triggering circuit B : TDA1024
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TDA1024

)

727126341
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e Fig. 10 Maximum value of voltage-dropping resistor Rp as a function of minimum value of the current
into RX with the mains supply voltage Vg as a parameter for the supply arrangements of Figs 5a and
5b, and recommended value of smoothing capacitor Cg as a function of the current into RX for all
three supply arrangements of Fig. 5. When V¢ is used to supply external circuitry such as a tempera-
ture-sensing bridge, the current required by that external circuitry should be added to IRxmin.
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On-off triac triggering circuit ' ’ TDA1024

72726331
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Fig. 11 Power dissipated in voltage-dropping resistor Ry as a function of its value with the mains ——
supply voltage Vg as a parameter, for the supply arrangements of Figs 5a and 5b.
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On-off triac triggering circuit | TDA10 24

APPLICATION INFORMATION

resistive
Rs Rp load
1200W
' line
I I 4 —
& Vee RX a.c. mains
R1 PW voltage:
20k0) s BT138 5{{/&/ Vs
ct Rg ——
2 neutral
Q
+ T ] TDA1024 —u
Cs Tc
2ivs
RANTC L]np VEE
-glj22k0 t

7280275

Fig. 14 Typical application of the TDA1024 ina 1200 W thermostat covering the temperature range 5
to 30 OC, For component values see Table 1.

Conditions
Mains supply voltage Vg(Rms) = 220 V
Temperature range: 5 to 300C

BT138 data: Vg < 1,5V
IgT > 70mA } atTj=25°C
IL < 60mA

i
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Table 1

Temperature controller component values (see Fig. 14)

paramefer symbol value remarks
Trigger pulse width ty 105 us see BT 138 data sheet
‘Synchronization resistor Rg 180 kQ2 see Fig. 13
Gate resistor Rg 33Q see Fig. 7
Average output current latav) 3,7mA
. Min, required supply current IRx(AV) 6.5mA
Voltage-dropping resistor Rp 10 k$§2 see Fig. 10
Power dissipated in Rp PrD 3.2wW see Fig. 11
Voltage dependent resistor VDR 250 V ac. cat. no. 2322 593 62512
Rectifier diode D1 BYW56
+ NTC thermistor (at 25 OC}) RNTC 22 k2 B =4200 K
' cat. no. 2322 642 12223
Smoothing capacitor Csg 220 uF; 16 V
- if Rp and D1 are replaced by Cp and Rgp
" Voltage-dropping capacitor Cp 270 nF
~Series dropping resistor Rsp 390
_Power dissipated in Rgp PRsD 190 mwW
\Voltage dependent resistor VDR 250 V a.c. cat. no. 2322 594 62512
72726271 ‘
TDAWD24 i
- |
Rs
e |
Vo 1‘2; '
4 ' v
: 717521.5];
Vo IO\
(V) : < Rg =
N WhNBENA I
N
2 AN AN N{22
N ~ 1
N L 27
N
N Y 337
\ N AN Y Fig. 15 Gate voltage (V) as a function of trigger
. N39 current {Iq) with gate resistor {Rg) load lines.
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DEVELOPMENT SAMPLE DATA

This information is derived from development samples
made available for’ eva/luation. It does not necessarily
imply ‘that the device will go into regular production,

TEA1010
TEA1010T

TOUCH-CONTROLLED LAMP DIMMER CIRCUIT

GENERAL DESCRIPTION

The TEA1010 is a bipolar integrated circuit for switching and regulating lamps and other loads with a
minimum of external components. It provides ON/OFF switching and a physiological power regulation
{equal brightness steps). It is suited for touch plates and for switches, and may combine local and
remote control. it produces negative pulses to drive a triac. The circuit is suited for resistive and for
inductive loads, i.e. it is not only suited for dimming:lamps but also for regulating motors in fans,

vacuum cleaners, etc.

The TEA 1010 and TEA1010T switch on at the maximum brightness level upon a brief touch of the

contacts.
The circuits feature:

— Atternative ON/OFF switching by a brief touch of one or both contacts.

— ON switching at minimum brightness by a long touch of one or both contacts.
— Gradual change to maximum brightness during a long touch of the UP contact.
— Gradual change to minimum brightness during a long touch of the DOWN contact.

— No action during a long touch of both contacts in the ON state.

QUICK REFERENCE DATA

Supply voltage, d.c. {derived from mains voltage)
Supply current

Output current

Firing phase range

Time to change from minimum to maximum
brightness, or vice versa

Power dissipation in the ON state
Operating ambient temperature range

ty

Tamb

typ.
typ.

max.

typ.

typ.
typ.

15V
1 mA
100 mA
30° to 1400

38 s
19 mwW
Oto+85 °C

PACKAGE OUTLINE

TEA1010 : 8-lead DIL; plastic (SOT-97C2).
TEA1010T : 8-lead mini-pack; plastic (S0-8;SOT-96AC1).

I
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" TEA1010

TEA1010T

-

FUNCTIONAL DESCﬁIPTIbN

The TEA1010 generates negative output pulses to trigger a triac. These output pulses are phase shifted
with respect to the mains voltage. The amount of phase shift is determined by the difference between
the initial states of two 7-bit counters, Both counters are driven by the same clock pulse generator.
One of the counters is preset to a number determined by the required phase angle. The higher the
required brightness, the smaller the required phase angle, the lower the number to which the counter
is preset. The relation between brightness and preset number has been chosen so that almost equal
brightness steps are obtained (physiological control). The minimum phase shift corresponds with 32
clock pulses and the maximum with 160.

‘Upwards and downwards regulation inputs UP and DN (pins 7 and 6)

At 50 Hz mains frequency the device ignores signals with a duration of less than 80 ms and signals with
a duration of 80 to 320 ms are accepted as brief commands, these cause the circuit to switch on and off

_alternatively. Signals that last longer than 320 ms are interpreted as long commands. A long command

via the UP input causes the output phase angle to decrease, i.e. the brightness to increase gradually; a

_long command via the DN input has the opposite effect. A long signal on both inputs will switch on the

lamp at minimum brightness. If the lamp is already on, a long signal on both inputs will have no effect.

The UP and DN inputs may be activated by touch plates or by switches. For the input arrangements
see Fig. 2.

Slave input SLV (pin 2)

The SLV input operates in the same manner as the UP and DN inputs, but with a two-wire connection,
ideal for remote controt. The SLV input is only suited for switches. For the arrangement see Fig. 3.
If the SLV input is not used it must be connected to the load via a 1,5 M resistor (see Fig. 4).

‘Oscillator RC pin OSC (pin 1)

The frequency of the clock puise generator is determined by an external resistor and capacitor, both
connected to the OSC terminal (see Fig. 4). The generator switches at levels equal to 1/6 and 1/2 of
the difference between the injector voltage Vinj and the supply voltage V. The clock pulse period
is about 50 us.

Output Q {pin 3)

Since the circuit has an open-collector output, it is capable of sinking current, i.e. drawing a current
into the output. Therefore it is especially suitable for delivering negative trigger pulses,

The maximum output current is 100 mA. A gate resistor Rg must be connected between the output Q
and the triac gate to limit the output current to the minimum required by the triac (see Fig. 4). This
minimizes the total supply current and the power dissipation.

A negative-going trigger pulse is generated at the output after every zero crossing of the mains voltage.
The output pulse has a maximum duration of one clock pulse period, i.e. 50 us. To reduce the power
dissipation the output pulse is terminated as soon as the triac has switched on.

Supply Vo and Vg (pins 8 and 4)

The TEA1010 is supplied from the a.c. mains via a capacitor Cp and a diode to VEg; Vg is connected
to the line (see Fig. 4). A smoothing capacitor Cg has to be connected between Ve and VEg. The
<circuit contains a string of stabilizer diodes between V¢ and VEE that limit the d.c. supply voltage.

During thé positive half of the mains cycles the current through external voltage dropping capacitor
:Cp charges the external smoothing capacitor Cg up to the stabilizing voltage of the internal stabilizer
diodes. Cp should be chosen such that it can supply the current Igg for the TEA1010 itself plus the

. average output current 13(Avy). and recharge the smoothing capacitor Cg.

232
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Touch-controlled lamp dimmer circuit TEA1Q1°
- TEA1010T

DEVELOPMENT SAMPLE DATA

Any excess current is bypassed by the internal stabilizer diodes. Note that the maximum rated supply
current must not be exceeded.

During the negative half of the mains cycles external smoothing capacitor Cg supplies the circuit. fts
capacitance must be high enough to maintain the supply voitage above the minimum specified limit.

A supply voltage at Vg that is negative with respect to V¢ and the line is developed at the VEE pin.
Note that in the characteristics the voltages are mainly measured with respect to Vgg and not with
respect to Vo and the line.

The circuit has an internal power-on reset, which forces the circuit into the OFF state.

Synchronization input SYN (pin 5)

The connection to the SYN input should be short and must be decoupled via a capacitor to Ve (pin 8)..

PINNING
1 OSC oscillator (RC)
U 2 SLv slave input
osc [T 8] vec 3 a output
4 VEgg common
i E TEA1010 zl o 5 SYN synchronization input
o [3] ] on 6 DN downward regulation input
7 UP upward regulation input
vee [4] BJSW 8 Vg positive supply
7289709
Fig. 1 Pinning diagram.
RATINGS
Limiting values in accordance with the Absolute Maximum System (IEC 134)

Supply voltage range, d.c. Vee —05t0+18 V
Supply current, d.c. lee max. 20 mA
peak, max. 10 us lcem max. 05 A
Input voltage range, all inputs vi —-05t0 +18§ V
Input current, all inputs E3 T max. 20 mA

Output voltage range Vo -05t0 +18 V
Output current range lo —20 to + 150. mA
Power dissipation Ptot max., 250 mw
Storage temperature range Tstg —55t0 + 125 °C
Operating ambient temperature range Tamb Oto +85 0C

THTHE
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 TEA1010
TEA1010T

HiFtH

. CHARACTERISTICS
Vee=5t018 V; Tambp =010 +85°C

"1. TEA1010T mounted on a ceramic substrate of 50 x 50 x 0,7 mm,
2. TEA1010T mounted on a printed-circuit board of 50 x 50 x 1,5 mm.

parameter symbol! min. typ. max. unit
Supply Ve {pin 8)
Internally stabilized supply voltage,
atlcc=151t020mA Vee 133 15 16,8 v
Supply current at Vg = 15 V, unloaded,
OFF state lec - 1 1.2 mA
ON state lce - 1,25 1,5 mA
Powgr dissipation, unloaded,
OFF state P - 15 - mW
ON state P - 19 25 mW
Thermal resistance
TEA1010 Rthj-a - 162 - K/w
TEA1010T (note 1) Rthj-a - 140 - K/W
TEA1010T (note 2) Rthj-a - 220 - K/W
Power-on reset threshold voltage Vccepor - - 48 \
Oscillator RC pin OSC (pin 1)
Injector voltage Vinj 550 - 700 mV
Synchronization input SYN (pin 5)
" Input current {r.m.s, value) 15(rms) 3 - - uA
Upwards and downwards regulation
inputs UP and DN (pins 7 and 6)
Input voltage Ve-4: V7.4 1 - - v
Input current —lg: =y - 3lIs{rms) — pA
Slave input SLV (pin 2)
Input current tly 10 - - HA
Output Q (pin 3)
Output current I3 — - 100 mA
.- Notes
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Touch-controlled lamp dimmer circuit

TEA1010

Fig. 3 SLV input arrangement,
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TEA1010
TEA1010T

APPLICATION INFORMATION

47MQ 1
; 0!
1nF
T
ls
touch 120k 15 Vi
plates @ SYN Yee 10ke
7
DP——r—que
' ol TEAT010 |, Rg
DI o
47MG (8x) 2 | 1500 9 line
T stV " —
1 < Cg 8T137
—10SC vge Tarur 150 [ 220V
ns - (25V) nfF ==C1  BOHz
560 | (630V mains
PF BA317 BA317 de.) '
Oy | P

Cp == 220nF
PT (s30v
1% de.)
(1w}

load (%)

72897121

o (1) The connection to the SYN input should be short and must be decoupled near to pins 5 and 8.
‘ (2) For example, Vakuumschmelze FD 2.5 1N1 KN.

‘ Fig. 4. Touch-controlled lamp dimmer circuit for max. 450 W. L1 and C1 form a radio-frequency
., interference filter with a quality factor Q of less than 1. This filter is necessary to satisfy the
. regulations of C.1.S.P.R. and V.D.E.

I

¥

o APPLICATION INFORMATION AVAILABLE ON REQUEST
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TEA1058
TEA1058T

TOUCH-CONTROLLED LAMP DIMMER CIRCUIT -

GENERAL DESCRIPTION

The TEA1058 is a bipolar integrated circuit for switching and regulating lamps and other loads with a
minimum of external components. It provides ON/OFF switching and a physiological power regulation
{equal brightness steps). it is suited for touch plates and for switches, and may combine local and ;
remote control. It produces negative pulses to drive a triac. The circuit is suited for resistive and for
inductive loads, i.e. it is not only suited for dimming lamps but also for regulating motors in fans,

vacuum cleaners, etc.

The TEA1058 and TEA1058T switch on at the level at which they were switched off.

The circuits feature:

- Alternative ON/OFF switching by a brief touch of one or both contacts.

— ON switching at previous brightness by a long touch of one or both contacts.

— Gradual change to maximum brightness during a long touch of the UP contact.

— Gradual change to minimum brightness during a long touch of the DOWN contact.
— No action during a long touch of both contacts in the ON state.

QUICK REFERENCE DATA

Supply voltage, d.c. (derived from mains voltage) Vee typ. 15 Vv

Supply current lce typ. 1 mA

Output current lo max. 100 mA

Firing phase range @ typ. 300 to 1400

Time to change from minimum to maximum

brightness, or vice versa ty typ. 38 s

Power dissipation in the ON state P typ. 19 mW

Operating ambient temperature range Tamb Oto+85 OC —
—
—
—
—

PACKAGE OUTLINE

TEA1058 : 8-lead DIL; plastic (SOT-97C2).

TEA1058T: 8-lead mini-pack; plastic (SO-8; SOT-96AC1).
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 TEA1058T

TEA1058 J' o ‘ -

FUNCTIONAL DESCRIPTION

The TEA1058 generates negative output pulses to trigger a triac. These output pulses are phase shifted
with respect to the mains voltage. The amount of phase shift is determined by the difference between
the initial states of two 7-bit counters. Both counters are driven by the same clock pulse generator,
One of the counters is preset to a number determined by the required phase angle, The higher the
required brightness, the smaller the required phase angle, the lower the number to which the counter
is.preset. The relation between brightness and preset number has been chosen so that almost equal
brightness steps are obtained {physiological control). The minimum phase shift corresponds with 32
clock pulses and the maximum with 160.

Upwards and downwards regulation inputs UP and DN (pins 7 and 6)
At 50 Hz mains frequency the device ignores signals with a duration of less than 80 ms and signals with

"a duration of 80 to 320 ms are accepted as brief commands, these cause the circuit to switch on and off

alternatively. Signals that last longer than 320 ms are interpreted as long commands. A long command
via the UP input causes the output phase angle to decrease, i.e. the brightness to increase gradually; a

-long command via the DN input has the opposite effect. A long signal on both inputs will switch on the

lamp at previous brightness. If the lamp is already on, a long signal on both inputs will have no effect.

The UP and DN inputs may be activated by touch plates or by switches. For the input arrangements
see Fig, 2.

Slave input SLV (pin 2)

The SLV input operates in the same manner as the UP and DN inputs, but with a two-wire connection,
ideal far remote control. The SLV input is only suited for switches. For the arrangement see Fig. 3.
If the SLV input is not used it must be connected to the load via a 1,5 MR resistor (see Fig. 4).

Oscillator RC pin OSC (pin 1)

The frequency of the clock pulse generator is determined by an external resistor and capacitor, both
connected to the OSC terminal (see Fig. 4). The generator switches at levels equal to 1/6 and 1/2 of
the difference between the injector voltage Vinj and the supply voltage V. The clock pulse period

. is-about 50 us.

Output Q (pin 3)

Since the circuit has an open-collector output, it is capable of sinking current, i.e. drawing a current
into the output. Therefore it is especially suitable for delivering negative trigger pulses.

The maximum output current is 100 mA. A gate resistor R must be connected between the output Q
and the triac gate to limit the output current to the minimum required by the triac (see Fig. 4). This
mihimizes the total supply current and the power dissipation.

A negative-going trigger pulse is generated at the output after every zero crossing of the mains voltage.
The output pulse has a maximum duration of one clock pulse period, i.e. 50 us. To reduce the power

* dissipation the output pulse is terminated as soon as the triac has switched on,

Supply Vee and Vg {pins 8 and 4)

* The TEA1058 is supplied from the a.c. mains via a capacitor Cp and a diode to VEg; Vg is connected

to the line (see Fig. 4). A smoothing capacitor Cg has to be connected between Ve and VEE. The

circuit contains a string of stabilizer diodes between Ve and VEg that limit the d.c. supply voltage.

-During the positive half of the mains cycles the current through external voltage dropping capacitor

Cp charges the external smoothing capacitor Cg up to the stabilizing voltage of the internal stabilizer

' diodes. Cp should be chosen such that it can supply the current icc for the TEA1058 itself plus the

average output current I3(Avy), and recharge the smoothing capacitor Cs.
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Touch-controlled lamp dimmer circuit

TEA1058
TEA1058T

DEVELOPMENT SAMPLE DATA

Any excess current is bypassed by the internal stabilizer diodes. Note that the maximum rated supply

current must not be exceeded.

During the negative half of the mains cycles external smoothing capacitor Cg supplies the éircu it. Its
capacitance must be high enough to maintain the supply voltage above the minimum specified limit.

A supply voltage at Vg that is negative with respect to Ve and the line is developed at the Vg pin.:

Note that in the characteristics the voltages are mainly measured with respect to VEg and not with

respect to Ve and the line.

The circuit has an internal power-on reset, which resets the brightness to minimum and forces the cir-

cuit into the OFF state.
Synchronization input SYN (pin 5)

The connection to the SYN input should be short and must be decoupled via a capacitor to V¢ (pin 8).

PINNING

osc [1] U E] vee
7] ue
sl TEA1058 ]

a 3] 6] on
vee [4] E SYN

7Z89709.A

Fig. 1 Pinning diagram.

RATINGS

XN WN =

0sc
SLV
Q
VEE
SYN
DN
up

Vee

oscillator {RC)

slave input
output
common

synchronization input
downward regulation input
upward regulation input
positive supply

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

Supply voltage range, d.c. Vee —05t0 +18 V
Supply current, d.c. Ice max. 20 mA

peak, max. 10 us Icem max. 05 A 5
Input voltage range, all inputs 7 ~05to +18 V —
Input current, all inputs 1 max. 20 mA =
Output voltage range Vo -05t0 +18 V
Output current range o —20 to + 150 mA
Power dissipation Prot max. 250 mwW-
Storage temperature range Tstg —55t0 + 125 °C
Operating ambient temperature range Tamb Oto +85 oC
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- TEA1058
__ TEA1058T

CHARACTERISTICS
Vee =510 18 V; Tymp =0to +850C

1. TEA1058T mounted on a ceramic substrate of 50 x 50 x 0,7 mm.
2. TEA1058T mounted on a printed-circuit board of 50 x 50 x 1,5 mm.

parame‘ ter symbol min. typ. max. unit
Supply Veg {pin 8)
internally stabilized supply voitage,
atigc=151t020mA Vee 133 15 16,8 \Y
Supply current at Ve = 16 V, unloaded,
OFF state lee - 1 1,2 mA
ON state o Ice - 1,25 1,5 mA
Power dissipation, unloaded,
OFF state P - 15 - mw
ON state P - 19 25 mw
Thermal resistance
"TEA1058 Rth j-a - 162 - K/W
TEA1058T (note 1) Rih i-a - 140 - K/W
TEA1058T (note 2} Rthj-a - 220 - K/wW
" Power-on reset threshold voltage Vecpor - - 4,8 v
: Oscillat_or RC pin OSC (pin 1)
Injector voltage Vinj 550 - 700 my
* Synchronization input SYN (pin 5)
Input current (r.m.s. value) I5(rms) 3 - - RA
Upwards and downwards regulation
inputs UP and DN {pins 7 and 6)
fnput voltage Ve4: V7.4 1 - - v
Input current. —-lg: —l7 - 3 15(rms) HA
Slave input SLV (pin 2)
- Input current tlg 10 - - KA
QOutput Q (pin 3)
Qutput current I3 - - 100 mA
‘V
vNom

240
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Touch-controtled lamp dimimer circuit

TEA1058 -
TEA1058T

—
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g 47M0 L tire
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w {4x) -
] TEA1058 Q 220V
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E mains
w \
| neutral
&
E load
Q
| - 7Z89710.1A
w
>
w
‘Q Fig. 2 Alternative arrangements for the UP and DN inputs.
|
6 9 o .
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up <
\L OL f—
J, P} L_line
iD 15v J
- -
DEWN \ < Ve B 220V
— sLv a 50Hz
mains
15ma TEA1058 I i
100k :
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7289711.A

Fig. 3 SLV input arrangement.
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TEA1058 \
TEA1058T

" APPLICATION INFORMATION

4,7MQ {n
[
L
T 1nF
s
touch 120k 5 V,
plates syn ee

’ g e a5 S (V.
D o TeAt0sE |
4,7MQ {4x) 2 sLv L line
—1osc vep 220v
L 50Hz

mains

F BA317 BA317 de.}
\ 15MQ @D GD (1_21) | neutral

Cp 220nF

{630V
1k8 de.)
(1w}

load %

7289712.1A

(1) The connection to the SYN input should be short and must be decoupled near to pins 5 and 8.
(2) For example, Vakuumschmelze FD 2.5 1N1 KN,

Fig. 4 Touch-controlled lamp dimmer circuit for max. 450 W. L1 and C1 form a radio-frequency
interference filter with a quality factor Q of less than 1. This filter is necessary to satisfy the
regulations of C.1.S.P.R. and V.D.E.

APPLICATION INFORMATION AVAILABLE ON REQUEST
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- CA3046

FIVE-TRANSISTOR ARRAY

GENERAL DESCRIPTION

The CA3046 is a bipolar integrated circuit consisting of five n-p-n transistors. Two transistors have
common emitters, the others are freely accessible. The transistors are capable of driving loads up to
100 mA. The transistor geometry is such that it reaches its maximum current gain at quite low cur-

rents, making the devices also suitable for small-signal applications.

The transistors are partly matched, i.e. TR1 and TR2 form a matched pair, TR3 and TR4 also.

QUICK REFERENCE DATA

Collector-base voltage {open emitter)
Collector-emitter voltage {open base)
Collector current (d.c.)

Power dissipation
each transistor

total

VeBo
VcEOo
Ic

P

Pot

max.
max.
max.

max.
max.

18 v
18 V
100 mA~

400 mW
500 mwW

B1 C1 C2 B2 83 C3 B4 C4 B5 C5
]

7 10 13
I [
€3 E4 E5

7286797

|
6 [8 [9 |1 [12 [14
E1,
TR3 TR4 TRB

e1[1]
B1[2]
£2[3]
2[4
czg
B3 (8]
E3[7]

U Ecs

[13] €5
[12] 85

CA3046 E c4

Eu
9] 84

8] ca

——

Fig. 1 Circuit diagram. 7286796 —

———

+ C——

. e——

Fig. 2 Pinning diagram. :
{
PACKAGE OUTLINE
14-lead DIL; plastic (SOT-27T). i
t B
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 CA3046

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

Collector-emitter voltage (open base) : VCEO
Collector-base voitage {open emitter) VeBO
/ Collector-substrate voltage (open base and emitter) Veso
. Emitter-base voltage (open collector) . VEBO
Collector current {d.c.) Ic
Base current (d.c.} 1z
Power dissipation
-each transistor P
. total (see also Fig. 3) Peot
Storage temperature range Tstg
Operating ambient temperature range : Tamb
750 7286798
Prot
. (mW)
500
: N\

/ N
0
-50 0 50 100 150
Tamb (°C)

Fig. 3 Power derating curve,

\OPERATING NOTE

As each collector forms a parasitic diode with the substrate, the substrate has to be connected to a
’ voltage which is lower than any collector voltage. To minimize parasitic coupling between the tran-

sistors, this voltage should be signal ground.

-

max. 18
max. 18
max. 18
max. 5
max. 100
max. 20
max. 400
max. 500
—50to +125
—40to + 125

< < < <

mA

mW
mW
oC
oC

246
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Five-transistor array,

CA3046

CHARACTERISTICS
Tamb = 25 9C unless otherwise specified

parameter symbol min. typ. max. unit .
Collectoremitter breakdown voltage

atic=1mA;Ilg=0 V(BR)CEO | 30 - - v
Collector-substrate breakdown voltage

atic=1mA;1g=0 V(BR}CSO 30 75 - Vv
Collector-base breakdown voltage

atlc=100uA;Ig=0 V(BR)CBO 30 75 - \
Emitter-base breakdown voltage * .

atlg =100 uA;lc=0 V(BR)EBO | 6.2 7 7.8 \Y
D.C. current gain

g =350 pA; Vg =5V hgg 75 - 525

IE=20mA;Vgg =5V hee 47 - 365
Saturation voltage

atlg=5mA;Ig=05mA VCEsat - 200 400 mV

atlc =50 mA;lg =5mA VCEsat - 400 840 mV
Input offset voltage at Ve =5 V; Ic = 1 mA

any two transistors Vio - 1 - mV

matched pair TR1and TR2 Vio — 0,5 - mV
Input offset current at Veg =5 V; I = 1 mA

any two transistors ho - 1 — uA

matched pair TR1 and TR2 o - 05 - HA
Collector cut-off current

atlg=0;Vcgp=10V Iceo - - 0,6 RA ‘

atlg=0;Vegppo=10V lcso - - uA

* Breakdown of the emitter-base junction will cause degeneration of the current gain of the transistor.

i
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SAA1027

STEPPING MOTOR DRIVE CIRCUIT

GENERAL DESCRIPTION

The SAA1027 is a bipolar integrated circuit intended for driving a four-phase two-stator motor. The
circuit consists of a bidirectional four-state counter and a code converter to drive the four outputs in
the sequence required for driving a stepping motor. )

Features

@ high noise immunity inputs

® clockwise and counter-clockwise operation

® reset facility .

® high output current

® outputs protected against damage by overshoot.

QUICK REFERENCE DATA

Supply voltage range vVee 95t018 V
Supply current, unloaded lce typ. 4,5 mA
Inpuf voltage, all inputs B
HIGH VIH min. 75V
LOW ‘ ViL max. 45 Vv
Input current, all inputs, LOW hL typ. 30 pA |
QOutput current LOW loL max. 500 mA
Operating ambient temperature range Tamb —20t0 +70 OC '

HIHNH

PACKAGE OUTLINE
16-lead DIL; plastic {SOT-38A).
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. SAAI027

i/

Veet RX - Veez
14 4 ) 13
SAA1027 ) '—*
- 5 o
15| | ANIL/CML CTR2 X1Y 013 ___‘L X )
¢ = 14/1— ’?
) L8 o,
1 1 172 —-L
af | ANIL/CML OUTRUT
M —=] M1 CT DRIVER 9
STAGES — Q3
2 2 0/ ’
HNIL/CML * 1
n..."l._ CT=0 ¢ Q4
2/3
ca
7287088 5 2
Veer Vee2

§

Fig. 1 Block diagram. The blocks marked HNiL/CML are high noise immunity input stages, the block
marked CTR2 is a bidirectional synchronous 2-bit (4-state} counter and the block marked X/Y is a code
converter. C is the count input, M the mode input to select forward or reverse counting and R is the
reset input which resets the counter to content zero.

PINNING
1 ne not connected
' 2 R reset input
3 M mode input
) 4 RX external resistor
R e ] Y e 5 VEgg1 ground
R IZ E c 6 Q1 output 1
- " 7 nec not connected
. v
.‘ E E cc 8 Q2 output 2
E . Rx (4] sAn1027 13] veer 9 Q3 output 3
E Veet E 2] Vee2 10 nec. not connected
— a1 [&] [17] 0a 11 Q4 output 4
12° Vgg2 ground
. n.e. E 10] nec.
’ . ‘ :] . 13  Veg | positive supply
-az [8] 5] a3 )
14 Veer  positive supply
72870790 .
15 C count input
. Fig. 2 Pinning diagram. 16 nc. not connected
e
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Stepping motor drive circuit

¢

SAA1027

FUNCTIONAL DESCRIPTION
Count input C {pin 15)

The outputs change state after each L to H signal transition at the count input.

Mode input M {pin 3)

With the mode input the sequence of output signals, and hence the direction of rotation of the stepping

motor, can be chosen, as shown in the following table.

counting M=L M=H

sequence Q1 Q2 Q3 Q4 Q1 Q2 Qa3 Q4
0 L H L H L H L H
1 H L L H L H H L
2 H L H L H L H L
3 L H H L H L L H
0 L H L H L H L H

Reset input R (pin 2)

A LOW level at the R input resets the counter to content zero. The outputs take on the levels shown in

the upper and lower line of the table above.
If this facility is not used the R input should be connected to the supply.

External resistor pin RX (pin 4)

The external resistor R4 connected to RX sets the base current of the output transistors. Its value has

to be chosen in accordance with the required output current (see Fig. 5).

Outputs Q1 to Q4 (pins 6, 8, 9 and 11)

The circuit has open-collector outputs. To prevent damage by an overshooting output voltage the
outputs are protected by diodes connected to V2, pin 13. High output currents mainly determine

the total power dissipation, see Fig. 3.

HITHE

Qétober 1982
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SAA1027

I

B

'RATINGS

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

Supply voltage, d.c. Veer Vo2 max. 18 V
Input voltage, all inputs Vi max, 18V
Current into pin 4 IRX max. 120 mA
Output current loL max. 500 mA
_ Power dissipation Piot see Fig. 4
Storatje temperature range Tstg -—40 to +125 OC
Operating ambient temperature range Tamb —20 to-+70 °C
CHARACTERISTICS
Ve =9510 18 V; VEg =0 V; Tamp = —20 to 70 OC unless otherwise specified.
parameter symbol min. typ. max. | unit
Supply Vg1 and Vg2 (pins 14 and 13)
Supply currentat Vg1 = 12V;
unloaded; all inputs HIGH; pin 4 open lce 2 45 6,5 mA
Inputs C, M and R (pins 15, 3 and 2)
Input voltage
HIGH ViH 7,5 - - Y
Low ViL - - 45 \
Input current
HIGH hH - 1 — HA
LOW =L - 30 — HA
External resistor pin RX {pin 4)
Voltage at RX at Vo = 12V £ 15%;
R4 =130 + 5% VRX 3 — 45 \
Outputs Q1 to Q4
Output voltage LOW
at lg =350 mA VoL - 500 1000 mV
atlg =500 mA VoL - 700 - mV
Output current
Low foL - ~  500* | mA
HIGHatVvq =18V —loH - - 50 HA

* See Figs 3 and 4.

e
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Stepping motor drive circuit

7269266.2
2000
Pyot
{mw) /
1000 74
74
/
//
//
[
4]
0 100 200 300 400 500
Igg (mA)

Fig. 3 Total power dissipation Pygt as a
function of output current I, .

-SAA1027
\
72649.5241
2000
P[O(
(mW} \N
1N

1000

N

0
—25 0 25 50 75 100 125
Tamb(oc)

Fig. 4 Power derating curve.

7264953.2

6 7 120
VRx N TRx
v % (mA}
IRX
4 80
2 a0
0 0
0 200 400 | (ma) 600

Fig. 5 Current Igx into RX and voltage VRx on
RX as a function of required output current ig .

T
0,1uF 1 }?0 Rg

14 4 13

Veer  RX O Vgeo
15,
3
—m SAA1027
il
VEE1 VEE2

[o}]

Q2

Q3

Q4

+12v
T
——
——
M————
—
———
STEPPING MOTOR S—
EPPING MOTO .
6 |1 v ]
8 |2 2
9 |3 2l
1_la 4
1 -
7287071

Fig. 6 Typical application of the SAA1027 as a stepping motor driver.

" Octaber 1982 253



' J L SAA1029

UNIVERSAL INDUSTRIAL LOGIC AND INTERFACE CIRCUIT

GENERAL DESCRIPTION \

The SAA1029 is a universal bipolar logic and interface IC with high noise immunity and operationat
stability for industrial control applications. The most fundamental industrial control functions can be
accompiished with only one SAA1029 IC. Figure 1 shows the logic configuration.

The IC comprises,

(1) Gate 1: 4-input AND gate with 1 inverted input,

(2) Gate 2: 3-input AND gate with 1 inverted input and adjustable propagation delay,

(3) Gate 3: 2-input AND gate with 1 inverted input.

The SAA1029 can be used as direct interface with LOCMOS (CMOS) ICs for realizing more complex
functions. Therefore, the output signal can be limited to the voltage level of the common output N
clamping pin Z. ' .
The propagation delay of NAND gate 2 is adjustable from microseconds to seconds by using an external
capacitor at pin C. This makes it possible to adapt the control frequency limits to the system, so the
optimum dynamic noise immunity can be achieved. ’

All the static and dynamic circuit values {including the output voitage) are independent of the supply
voltage over a wide operating range. This allows the use of a simple unstabilized power supply.

The output is held to the LOW state automatically during switching on the power supply, so a special
reset pulse can be omitted.

Features

o Simple realization of the basic industrial control functions {logic functions, timing functions,
memory functions).

High dynamic and static noise immunity.

High operation stability.

Short-circuit protection of inputs and outputs to both Vgg and Veg.

Wide supply voltage range, so a simple power supply can be used.

Wire interruption results in a safe input LOW state.

LOCMOQS (CMOS) compatible.

QUICK REFERENCE DATA

Supply voltage range Vee 14t031,2 V
Operating ambient temperature range Tamb —30to +85 °C
Input voltage HIGH ViH 6,5t044 V
Output voltage HIGH (without clamping) VoH 131030 V
Output voltage HIGH (with clamping at pin Z) VOH 20to (Ve -0.7) V
Input current Iy max. 10 mA
Quiescent supply current lce typ. 7,8 mA

PACKAGE OUTLINE
16-lead DIL; plastic (SOT-38).

January 1982 255

(.



[

N

' 'SAA1029

i ‘
Logic equations:

01=T11 112113 14
O2=121+122123
03=131 132

2
T16 ?18 7 12 13 |14
R
‘ Vee VEe 01 c 02 03 2
7286615
Fig. 1 Logic diagram.
PINNING
4 i
a1 U 16] Vee 3 i
2 113 inputs of gate 1
13| 2 15]0, 1 14
15 0 output of gate 1
h2[3 14)z !
0 18 | inpusof e
- t t
-y 13] 03 . |§§ inputs of gate
SAA1029 12 o ) )
132 E E 02 : ‘ 2 output of gate
o - 31 in
puts of gate 3
1316 [11]121 5l
N - 13 O3 output of gate 3
- cl7 E 122 7 C external delay capacitor
14 z common output clamping
Veg |
. VEE| 8 .T_I 23 16 Vee positive supply voltage
: I
o 8 \ round
E 7286511 EE g
e—
— Fig. 2 Pinning diagram.
- January 198‘2_ -



Universal industrial logic and interface circuit

SAA1029'

RATINGS

Limiting values in accordance with the Absolute Maximum System ({1EC 134)

. Supply voltage range

Input voltage (independent of V)
QOutput clamping voltage (pin 14)
Voltage at any output (pins 12, 13 and 15)

pin 14 (Z) open
pin 14 (Z) at Vz

Current into any input

d.c.

tp= 0,5 us; 6 = 0,1% (peak value)
Sum of input currents

d.c.

tp = 0,5 us; 8 = 0,1% (peak value)
External applied current at any output {pins 12, 13 and 15)

pin 14 (Z) open
d.c.

tp =0, ps; § =0,1% (peak value)
External applied current at any output {pins 12, 13 and 15)

pin 14 (Z) at V7
d.c.

tp=0,5 ps; 8 =0,1% (peak value)

Voltage at pin 7 (C)
External capacitor at

pin 7 {C)

Short-circuit of outputs {pins 12, 13 and 15)

pin 14 {Z) open
atVz <V¢c
Total power dissipati

on (see also Fig. 3)

ill
thim

Zh
Zhm

tlp
tlom

any value

Oto +35

—0,15t0 +44 .

Oto +35

-0,16to V¢
max. Vz
orVeeif Voo <Vz

max. 10
max. 100

-90to +10
—900 to + 300

{
max. 30
max. 500

—-30to + 10
-500 to + 100
—0,15t0 +6

mA
mA

mA
mA

mA _

mA

mA
mA
\

allowed to Vg and VEg (O V)
allowed only to Vg {0 V)

at Tamp = 50 OC; continuous Ptot max. 1100 mW
at Tgmb = 65 OC; max. 1000 hours Ptot max. 1100 mW
Storage temperature range Tstg —40 to + 150 ©C
7285516 .
1100 )
Piot { max. 1000 hours

{mW) ] 4
800{-—~———-———— + -+ e
[ —_—
- continuous —
50— ———~————~— +- -IL —_—

| 1 |

400- ! :: |

oty

[N

| : [

| | |
Y 1 T T T T T ~

-30 0 50 ,70 85 125 140
65 Tamb (°C)
Fig. 3 Power derating curves; Ry, j.g = 70 K/W. )
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CHARACTERISTICS

At Tymb = —30to +85 0C; T; <1256 °C; V¢ = 14 10 31,2 V; unless otherwise specified

symbol min. typ. max. unit conditions
Supply voltage . Vee 14 24 31,2 \
Quiescent supply current lce — 7.8 - mA
lee - - 12,2 mA Vee =31V; Tamp=250°C
| t =lee atTij=1250C
Quiescent current ratio El — 0,67 - cc1 - 'cc !
lce2 Icc2 = lgc at Tj=25°C
Input voltage LOW ViL - - 5 \
Input voitage HIGH Viy 8,5 - - \%
VIH 6,55 - - \'
fnput current LOW —hL - _ 100 uA
-l - - 95 HA
Input current HIGH IH 300 — — HA
Rate of change of input signal dv/dt 3 — — V/ms
Input current* -1 - — 120 nA V=1V
I — - 280 pA V=35V
Output clamping voltage* Vz - - 30 \Y Vz=Vgg —1V
Output voltage without clamping
(pin 14 open)* Veg =14V
non-inverting input: V) = 5,1 V
inverting input: V| =6,3 V
LOwW VoL - - \Y lo=132mA
VoL - - - 1,5 Y 10=291mA
HIGH ’ VoH Vee—1.4 — - v —lp =5mA
Output voltage with clamping Vee =312V
(pin 14 at Vz)* Vz<Vee—-tV
LOW VoL - - \Y Ig=1232mA
VoL - — 15 \Y Ip=191mA

| )( 620LVVS




esz . 286l /uenuerJL

HIGH VoH (Vz —0,475) — (VZ +0,225) \" lo=0mA
VOH (Vz —0,455) — (V2 +0,12) \ —lg=1mA
VoH (Vz —-0,41) - {(Vz +0,055) v —lp=3mA
Output short-circuit current®
LOW-signal loseL 2,95 — 9,6 mA outputat Vo
HIGH-signal —l0scH 10,1 — 21,9 mA output at Vgg (0 V)
Capacitor charging current® Ic — 30 — UA
Propagation delays*
gates 1,2and 3
HIGH to LOW t - 35 -
PHL He L =0 (at gate 2)
LOW to HIGH tPLH - 35 - ps !
gate 2
HIGH to LOW PHL 1,85 — 5,2 ms | C=47nF £1%
LOW to HIGH tPLH 75 - 14 ms J Rinsulation > 100 MQ
-~
% At Tamb = 256 °C; Vo =24 V; unless otherwise specified.
- - N .

Hill
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CHARACTE‘RisTICS {worst case conditions)
At Tj =4 125 to + 140 °C; maximum 1000 hours "

symbol min, typ. max. unit conditions
Input voltage LOW ViL - - 5 \
Input voltage HIGH VIH 6,65 - - \
Input current N 95 - 300 HA Vi=1t044V
Change of input current
overdrive of other
inputs Z(--1}) <10 mA Aly — - 120 nA Vi <Vee -1V
Al - - 158 uA Vi>Vee -1V
overdrive of other
inputs Z(—1}) <90 mA Al - - 280 HA Vi<Vge -1V
Al — - 320 HA Vi>Vee -1V
Input voltage by
current overdrive Vi 46 - 65 \ Z(-Ij) =10 mA
Qutput voltage without
clamping (pin 14 open)
LOW VoL — - 0,35 Y 1oL <0,095 mA
VoL - - 1 A loL=0,096t0 1 mA
VoL - - 1,5 \% loL=1t025mA
HIGH VOoH Vee—1.5 — - \" —loH <5 mA
Output voltage with
clamping (pin 14 at V7) Vz=25t0Vee -1V
HIGH VOH (vz —-0,5! - (Vz +0,245) \% loH=0mA
VoH (Vz —0,5) - (Vz +0,15) \Y loH=1mA
VoH {(vz —0,5) - Vz \ loH =3 mA
VOoH - - 0,75 \2 loH=0mA;Vz=0V
Output short-circuit current
LOW-signal 10scL - - 11 mA output at Voc
HIGH-signal ~10scH 5 - 28,5 mA output at Vgg (0 V)
HIGH-signal ~l0scH = - 10 mA | output at VEg (0 V)

| Tj=1400C

)( 620LVVS
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Current out of pin 14 (Z) —lz — — 2.2 mA —lg<3mA
when currents are
. forced into outputs —lz Zlg - - mA Zlg={lg1 +ig2 + o3}
Current into pin 14 (Z)
when inputs are set
for output to be LOW \z - - 300 uA =10 =30 mA; Vg < Vg
l input and/or output voltages
Supply current change Alccmax (0,3 x |I||) + (0,55 x llol) mA are negative with respect
I to VEg
Propagation delays
gates 1 and 3
HIGH to LOW tPHL 1 - 7 us
LOW to HIGH tPLH 1 - 7 us
gate 2
HIGH to LOW tPHL 0,1 - 4 1S | . .
LOW to HIGH tPLH 0.3 _ 6 us l without capacitor
HIGH to LOW PHL 38xC — 113xC s | . L
LOW to HIGH tPLH 142xC - 334xC us { With capacitor; C in uF
Voltage spikes output
LOw VoL -~ - 2 A see note
Note

V¢ rising from 0 to 14 V; all inputs open; internally it is guaranteed that the input threshold voitage V|| > Vg

{18
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B APPLICAT!ON INFORMATION
The following figures (Figs 4 to 11) give some examples of the basic industrial control functions.

. :D—o o—P— ' 7
] E_o ND DY

Fig. 4 OR function.
; 7285513

Fig. 8 Monostable flip-flop; for C = 4,7 uF,

-

}

Vo - 1s no reaction.
B g =
J"’ — ) ‘
. e, 1 __QE)_O ’—O _03—0
=K :
' —O 7285520 ; ' 7285514

! Fig. 5 EXCLUSIVE-OR function. Fig. 9 Start delay function.

\

‘ ) {; : aid l: 3‘“"
reset ’ ] ' Q‘_f —0 L ?
; C c

' ; 7285519 ;; 1285517

‘Fig. 6 Déla\yed memory; reset is dominating. . Fig. 10 Decay delay function.

S

start/stop
i
|
L: 2 } 1
pdk
;C

( ‘ . tFig.7 Delaygd memory; set is dominating. Fig. 11 Square-wave osillator,

v

Dy

7285518 7285512




DEVELOPMENT SAMPLE DATA

This. information is derived from development samples
made available for evaiuation, It does not necessarily
imply that the device will go into regular production,

SAK150BT -

SERVO-MOTOR CONTROL CIRCUIT

GENERAL DESCRIPTION

The SAK150BT is a bipolar integrated circuit intended for remote control applications in digital pro-
portional systems or other closed-loop position control applications, in which it will translate the width

of its input pulses into a mechanical position. It incorporates a linear one-shot for improved positiona!

accuracy. The circuit has additional outputs for driving external p-n-p transistors to form a bidirectional

bridge.

Features

¢ high output current

bidirectional bridge output facility with single power supply
adjustable deadband

adjustable proportionat range

high linearity

wide supply voitage range

low standby supply current

provides stabilized supply for external circuit

QUICK REFERENCE DATA

Supply voltage range : Vece 3t09 V
Supply current, standby, at Voc =4,8 V lce typ. 4 mA
Stabilized supply voltage for external circuit Vz typ. 2V
Output current at Voo =4,8 V la max. 500 mA
Operating-ambient temperature range Tamb —20to +60 OC oS
T
—
—
—
PACKAGE OUTLINE
’ 14-lead mini-pack; plastic (SO-14; SOT-108A).
February 1983 »
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J té@srmmqu }

h oIS RA R Vec
3 4, 8
P - - ‘ _
SAK150BT _q} comr . )
e ) .
0.3mA n/s#
MF — S _‘]
>1 1.1 )
— | ¥ v
9
MONOSTABLE & J) Q81
' 10
cMX: S Q1
et 11, SNH
14 R
RX
IF
R -
1 IF R & ® as2
13
' 13 L s & o

L

7 12
Vee2  Veet 7286771

Fig. 1 Block diagram. The blocks marked “’&’’ are AND gates, the block marked ‘1" is an OR gate, the blocks with inputs marked Sand R are
set-reset flip-flops and the block marked ‘“COMP" is a comparator. The inputs of this comparator have unequal weights; this particular comparator
may be considered as a high-gain amplifier for the upper input with the lower input giving a small shift of the switching level. The triangles at some
of the inputs and outputs are polarity indicators showing that the internal logic 1-state at that input or output corresponds with the external logic
L-level (LOW). At inputs and outputs without polarity indicator the internal logic 1-state corresponds with the external logic H-level {(HIGH). =

LBOSINYS
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Servo-motor c;ontrol circuit - ! J SAK15OBT

DEVELOPMENT SAMPLE DATA

‘ PINNING .
omx [1] L1_TI RX 1 CMX  ‘external monostable capacitor
v 2] 3] 2 vz stabilized voltage output

B 3 DIS discharging resistor
ois 3] [12] Veer 4 RA . - reset amplifier
} 5 QB2 p-n-p driver output
R 1
A E SAKIS0BT -—1——] M 6 Q2 power output
o825 10] a1 7 Vgg2  ground of output stage
8
9

Vee positive supply
az 6] ] a1 QB1 p-n-p driver output

Vee2 [7 8] Vec 10 O1 power output
11 MF monostable feedback o
7286787 12 VEgy  ground of circuit (except output stage)
13 1 input
Fig. 2 Pinning diagram. 14 RX . . external resistor

FUNCTIONAL DESCRIPTION {See also Fig. 5)

The SAK150BT has two sets of outputs on which it is capable of producing output pulses of variable
width. The output arrangement is such that these output pulses can drive a servo-motor in both direc-
tions. The servo-motor actuates a potentiometer. The width-of the output pulses is reduced to zero when
the position of the potentiometer slider corresponds with the width of the input pulses. ;

The circuit operates as follows. The positive-going leading edges of the input pulses trigger a\mono§tdble
element. Its output pulses have a duration that is a linear function of the position of the potentiometer-
slider. These pulses therefore will be referred to as feedback pulses. )

The presence of both the input pulse and the feedback pulse switches on a current source of approx.
0,3 mA which charges an external capacitor C2 connected from RA (pin 4) to ground. The variation of
the voltage on this capacitor after some time causes the output of the high-gain reset amplifier to change
state and reset the two output flip-flops.

Depending on the relative durations of input pulse and feedback pulse the following happens.

1. Difference in duration of input pulse and feedback pulse less than the deadband time: no output
signals generated. a

2. Input pulse shorter than feedback pulse: outputs Q1 and QB1 activated.

3. Input pulse longer than feedback pulse: outputs Q2 and QB2 activated.

The trailing (negative-going} edge of the shorter of the two pulses {input pulse or feedback pulse) switches

off the current source that charged C2. It further switches on the discharging of C2 via R2, connected to .

DIS (pin 3). As a consequence the output of the reset amplifier changes state after a short delay and no
longer resets the flip-flops. Finally the code converter generates a signal which sets the appropriate output
flip-flop but inhibits the output. : ‘ -

At the trailing edge of the longer of the two pulses the signal that has set one of the flip-flops changes
state. This enables the corresponding output. It further finishes the discharging of C2 via R2. C2 will
now be charged via R3. When the voltage on C2 reaches the switching level of the reset amplifier its
output signal will reset the flip-flops again and this will terminate the output pulse (see Fig. 3). The
duration of the output pulse is proportional with the charge required by C2 to reach the switching level
of the reset amplifier, and this charge is proportional to the time that C2 has been discharged via R2,
i.e. the difference in duration of the input pulse and the feedback pulse, '

The maximum output puise duration is reached when the output pulse is terminated by the next input
pulse.

W(Febmary 1983



SAK150BT

FUNCTIONAL DESCRIPTION (continued) ‘ : '

. Supply: Ve, Veg1, VEE2 and VZ (pins 8, 12,7 and 2)
The SAK150BT contains a voltage stabilizer. This permits the circuit to be used over a very wide supply
‘'voltage range without substantial variation of its performance. The stabilized supply voltage is available
at V7 (pin 2) to supply an external peripheral circuit, e.g. a feedback potentiometer.
The circuit has two ground pins, one for the output stage (Vggp) and one for the rest of the
circuit (VEg1). They should be interconnected externally.

Input | {pin 13}
input pulses should be positive-going, i.e. the time that the input signal is HIGH is the input parameter.
* Usual values are 1 to 2 ms for the pulse to be HIGH and 20 ms for the pulse repetition time.

Feedback putse duration: CMX, MF and RX (pins 1, 11 and 4)

The duration of the feedback pulse is determined by external capacitor C1 connected between CMX
and MF. This capacitor is charged by a current source whose current is determined by external resistor
R1 connected between RX and ground.

Deadband time

“The deadband time is the maximum difference in duration between the input pulse and the feedback
gulse that-will not give an output signal (see Fig. 4), The deadband time is determined by external
resistor and capacitor R2 and C2 connected to RA and by the threshold voltage Vyp, of the Schmitt
jtrigger and by its deadband Vg, according to the following approximative formuia:

R2 x C2 x Vgp

= 0,0215 R2 x C2 (typical}*.
Vihr — Vdb

N o tgb ~

Proportional range

The output pulse width is proportional to the input pulse width up to the point that the output pulse

width equals the time between the input pulses t|_ {see Fig. 4). The input pulse width at which the
B maximum output pulse width is reached may be chosen by the ratio of R2 and R3. It is given by the

fallowing approximative formula:

R2 (Vcc )
t = X | —= —1]xtL"
' prop ~ g3 Vihr XYL
o= QutputsQ1,QB1, Q2 and QB2 (pins 10,9, 6 and 5)
_— The putputs Q1 and Q2 are open-collector outputs capable of sinking up to 500 mA. The outputs QB1
cmd and QB2 are intended to drive external p-n-p transistors. Together with the Q outputs these p-n-p
transistors may form a bidirectional bridge output with a single power supply, see Fig. 4.

*|f @%'a 1+ x for charge and discharge at RA{pin 4). 3
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Servo-motor control circuit

SAK150BT _

DEVELOPMENT SAMPLE DATA

1

RATINGS

Limiting values in accordance with the Absolute Maximum System (1EC 134)

Supply voltage, d.c.
Current at Vz

Input voltage

\/oltage at CMX
Current at CMX
Current at RX
Voltage at MF

Current at MF

Current at RA

Output voltage, Q1 and Q2

Output current, Q1 and Q2, repetitive peak
QOutput voltage, QB1 and QB2

Output current, QB1 and QB2

Storage temperature range
Operating ambient temperature range

t

Vee
=lvz
Vi

-VI
-Vemx
icMx
—Irx
VMF
ImF
—IvF

IrA
~Iga
va
IQRM
Vas
loB
—laB
Tstg
Tamb

max.
max.

max.
max.

max.
max.
max.
max.

max.
max.

max.
max.

max.

max.
max.

max.

max.
max.

24

800
10

12

70
10

mA -

mA

mA
.mA

v

mA
uA
\'

mA
mA

—36 10+ 125 OC
-20to+70 ©C

.

I

{

I
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SAK150BT

CHARACTERISTICS 7
Voe=3109 V; VEE1 = VEE2 =0 V; Tamb = —20 to + 70 OC unless otherwise specified

28

parametei' symbol min. typ. -max. |unit
| Supply: Vgg and Vz (pins 8 and 2)
Supply currentat Vo =48V,
Tamb = 25 °C; output stages OFF Icc - 4 - mA
Stabilized voltage output Vz - 195 - \"
Variation with temperature AVZ/AT | — 6 - mV/K
Output current at Vo = 4,8 V for AVz =40 mV ~lz - - 1 mA
Input I (pin 13) »
. Input voltage
HIGH VIH 24 - - \Y
LOW ViL - - 06 |V
Input current
HIGHat V| =24V H - - 250 | upA
. LOW at Vy =06V ~hL - - 30 LA
" | External resistor pin RX {pin 14)
Voltage at —igx = 100 xA VRX - 0,7 - \
Current range IRX 10 - 200 | pA
Monostable feedback pin MF (pin 11}
Voltage at Iy =2 mA ' VMF - -- 300 (mVv
Output current IMF - - 3 mA
Reset amplifier pin RA (pin 4)
Switching level of reset amplifier,
internal current source OFF Vew - 19 - v
Deadband (shift of switching level by
: internal current source) Vb - 40 - mV
e Input current
et HIGH IRA - - 6 mA
— LOW —IRA - 300 - uA
- External monostable capacitor pin CMX (pin 1)
. I - - 1 mA
Current CMX
—lemx | - IRx -
t
. \
= I
‘ i
February 1983 \



Servg-motor control circuit

SAK150BT

parameter symbol min. typ. -max. |unit
Outputs Q1 and Q2 (pins 10 and 6)
Qutput voltage at Vo = 4,8 V;
lgg =50 mA; 1g = 500 mA Va — 450 550 [mV
Output currentat Ve =48V,
lag =20 mA To) - - 500 |mA
Outputs QB1 and QB2 (pins 9 and 5)
Output voltage at Vo =48 V;
lgg =50 mA Vas - 12 1,6 \%
Output current at Vo =4,8 V lag - - 50 mA
Discharging pin DIS (pin 3)
Output voltage LOW at Ipjg =2 mA VpIsL — - 300 |mV ‘
Output current :
HIGH at Vpig=9V —IDISH - - 500 |nA ,
2 LOW IDISL - - 5B mA
<
[a]
w
]
Q.
=
<
]
-
2
g - 1|H YL
Q. .
;;94 INPUT PULSE | l
z -— tFH tFL
a FEEDBACK PULSE ‘ |
PULSE LENGTH
DIFFERENCE L
ta
OUTPUT CURRENT ﬁ
AT Q1 —_— —
102 , —
OUTPUT CURRENT —
AT Q2 —_—
7286769
h Fig. 3 Timing diagram. 3 N
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Yy

tat

~prop

—tgp O

tFL

taz

tdb

t
roj
tiH—tFH prop

7286768

Fig. 4 Output current pulse duration tQ as a function of the difference between input pulse duration
t|4 and feedback pulse duration tg . There is no output signal for differences less than the deadband

time tgy,. The maximum output pulse duration at outputs Q1 and QB1 is equal to the time between
the feedback pulses tg |, the maximum duration at Q2 and QB2 js equal to the time between the input

APPLICATION INFORMATION

pulses t)|_. The maximum pulse duration is reached at a pulse duration difference tprgp.

R8
430 k2
aa PRp +3t0+6V
| [~
. 27k \
’ \
|
\
2 \ E
! \
\
uf e 2 R7 \
. c1 + \
22 nF ..I.. . Jﬂmo |:okn \
oa— ——{ CMX ; H i
— \
— - 14 as1]2 As \
I——
— RX 1200
p— A1 SAK150BT
M
75k ko o
4 RE
‘ o212
1200
| 13 1 Q2 § 7286770
\ VEE2 VEE1
| »
) 4
i

270 February 1983

J"z
4

steering motor. The potentiometer Rp is actuated by the motor.

Fig. 5 Typical application of the SAK150BT for remote control of a model. The arrangement may be the
last part at the receiving side, e.g. after a multi-channel time division multiplex system, to drive the

N
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TDA1060A
TDA1060B

J L TDA1060

CONTROL CIRCUIT FOR SWITCHED-MODE POWER SUPPLY

GENERAL DESCRIPTION
The TDA1060 is a bipolar integrated circuit intended for the control of a switched-mode power supply.
It incorporates all the control functions likely to be required in switched-mode power supplies for

professional equipment.

The circuit features:

Suitability for a wide range of supply voltages
Built-in stabilized power supply for external circuitry
Built-in temperature-compensated voltage reference
Adjustable frequency

Adjustable control loop sensitivity

Adjustable pulse width

Adjustable maximum duty factor

Adjustable overcurrent protection limit

Low supply voltage protection with hysteresis .
Loop fault protection

Slow-start facility

Feed-forward facility

Core saturation protection facility

Overvoltage protection facility

Remote ON/OFF switching facility

QUICK REFERENCE DATA

max. 18 V

Supply voltage (voltage source) Vee

Supply current {current source) Ice max. 30 mA
Output current —l14: 15 max. 40 mA
Stabilized voltage Vz typ. 84 V
Reference voltage Vyef typ. 3,72 V
Output pulse repetition frequency range fo 50 Hz to 100 kHz

Operating ambient temperature range

TDA1060 . Tamb ~25to +125 OC
TDA1060A ) Tamb 01to+70 °C
TDA10608 Tamb —551t0 +150 OC

PACKAGE OUTLINES

M1

TDA1060, TDA1060A: 16-lead DIL; plastic (SOT-38).
TDA1060B: 16-lead DIL; ceramic (SOT-74).
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" TDA1060 \ : ‘
 TDA1060A - S
~ TDA1060B o (

N FW RX CX SYN SAT
16{7 |8 |9 13
TDA1060
REFERENCE SAWTOOTH

VOLTAGE GENERATOR

3 3 PULSE WIDTH
FB MODULATOR
a2 -

MOD

STABILIZED 2y,
SUPPLY 2z

E

10 1 12
EN Vee VEE 7274489.1

Fig. 1 Block diagram.

PINNING
T ! ‘ 1 Vee positive supply connection
e[ Y [@ew 2 Vz  stabilized voltage output
Vg [Z _‘_i] ac 3 FB feedbacfk input
4 GA gain adjustment output
F8 E E Qe 5 MOD modulation input
GA E TT:::::;JA E SAT 6 DFM maximum duty factor input
MODkE TDA10608 E Ve 7 RX external resistor connection
DFM E I‘] oM 8 CX external capa.citor connection
9 SYN synchronization input
ax, [7] o] e 10 EN ENABLE input
ox [2] o] sww 11 CM overcurrent protection input
12 Vg common
7289774 .
: 13 SAT core saturation and overvoltage protection
Fig. 2 Pinning diagram. input
14 QE emitter output
. 15 Q¢ collector output
16 FW feed-forward input
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TDA1060

Control tircuit for SMPS " . TDA1060A

\ TDA1060B

FUNCTIONAL DESCRIPTION ‘

The TDA1060 contains the control toop for a fixed-frequency pulse-duration regulated SMPS. The
device works as follows. The output voltage V of the SMPS is sensed via a feedback network and
compared with an internal reference voltage Vef. Any difference between Vg and Vgt is amplified
and fed to a pulse-width modulator (PWM), where it is compared with the instantaneous level of a

ramp waveform {sawtooth) from an oscillator. The output from the PWM is a rectangular waveform
synchronized with the oscillator waveform; its duty factor depends on the difference between Vpand .
Vref. This signal drives the base of the SMPS power switching transistor so that its conduction period
and hence the amount of energy transferred from the input to the output of the SMPS is controlled,
resulting in a constant output voltage.

Stabilized power supply: Vo and Vz {pins 1 and 2)

The circuit contains a voltage/current regulator and may be supplied either by a current source (e.g. a
series resistor connected to the high voltage input of the SMPS), or a voltage source (e.g. a 12 V
battery). N .

The stabilized voltage, typically 8,4 V, is also available at Vz, pin 2 for supplying external circuitry,
e.g. a potentiometer to adjust the maximum duty factor. This supply output is protected against short-
circuits. The current drawn from this output increases the total I1C supply current by the same amount.

When the supply voltage Vo becomes too low, i.e. Voo < Vz +0,2 V, the circuit is automatically
switched off. As soon as the supply voltage exceeds this threshold value by more than 0,2 V the circuit
starts the SMPS via the slow start procedure.

Operating frequency: RX and CX (pins 7 and 8} /

The frequency of the sawtooth generator, and hence of the output pulses, is set by an external resistor
R7 at RX, pin 7, and an external capacitor C8 at CX, pin 8. The frequency will be 1,2/R7C8. It may
be set between 50 Hz and 100 kHz and is virtually independent of the supply voltage.

Maximum duty factor and slow start: DFM (pin 6)

The maximum duty factor is set by the voltage on the duty factor input DFM {see Fig. 4). This voltage
usually is derived from the stabilized power supply Vz, pin 2, by an external voltage divider, see Fig. 6.
As the upper and lower levels of the sawtooth waveform are set by an internal voltage divider, the '
accuracy of the maximum duty factor setting is determined by resistor ratios rather than by absolute
values.

In case of a short-circuited feedback loop (V3.17 less than typ. 600 mV) the duty factor input is
internally biased to the lower level of the sawtooth waveform via a resistor of typ. 1 k€. The maximum
duty factor permitted in that case sets a maximum limit to the impedance level of the external voltage
divider at pin 6.

During the flyback of the sawtooth the output pulse'is inhibited. For a 1 nF capacitor C8 at pin 8 this
flyback time is 1 us. This sets a natural limit to the duty factor.

The time constant for the slow start is determined by an external capacitor connected between the
maximum duty factor input DFM and VEE, pin 12, together with the impedance of the voltage
divider at pin 6. This capacitor also determines the dead time before the slow start procedure for
remote ON/OFF or when the current sensing voltage has exceeded 600 mV, see below.

If the DFM input is not used it should be connected to V via a resistor of 5 k2.

-l
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TDA1060
TDA1060A
TDA1060B

LS

FUNCTIONAL DESCRIPTION {continued)
Control loop sensitivity, stability, and feedback loop fault protection, FB and GA (pins 3 and 4)

“The device contains a control loap error amplifier, i.e. a differential amplifier that compares the
voltage on the feedback input FB, pin 3, with the internal reference voltage. This reference voltage is a
temperature-compensated voltage source based on the band-gap energy of silicon.

The control loop sensitivity is determined by the closed-loop gain A; of the error amplifier. Normally
the output from the SMPS is connected to the feedback input FB via a voltage divider and a geries
resistor. The closed-loop gain of the error amplifier is set by applying feedback from the gain adjustment
output GA, pin 4, to the feedback input FB by a resistor R3-4, see Fig. 6.

~ To avoid instability a capacitor should be connected between the gain output GA and Vgg,
pin 12. A 22 nF capacitor will cause the frequency response to fall off above 600 Hz.

The feedback input FB is internally biased to the HIGH level, this gives a protection against a feedback
loop fault: an open feedback loop will make the duty factor zero.

A shorted feedback loop (feedback voltage less than typ. 600 mV) causes the maximum duty factor
input DFM to be internally biased to the lower level of the sawtooth waveform via a resistor of typ.

1 k&, thus substantially reducing the maximum duty factor. This duty factor will then be determined
by the impedance of the external voltage divider at DFM, pin 6, and the internal biasing resistor.

Overcurrent protection input CM (pin 11)

There are two current limits, corresponding with voltages on the overcurrent protection input CM of
typ. 480 mV and 600 mV. As soon as the voltage on this input exceeds 480 mV, the running output
pulse is immediately terminated; the next pulse starts normally at the next period. If the voltage
exceeds 600 mV, the output pulses are inhibited for a certain dead time, during which the slow start
capacitor at pin 6 is unloaded. After this the circuit starts again with the slow start procedure.

If the overcurrent protection input CM is not used, it shouid be connected to VEg, pin 12.

Feed-forward input FW (pin 16)

The feed-forward input FW can be connected to an external voltage divider from the input voltage of
the SMPS, see Fig. 6. It has the effect of varying the supply voltage of the sawtooth generator with
fespect to the stabilized voltage. When the voltage on the feed-forward input increases, the upper level
of the sawtooth is also increased. Since neither the voltage level that sets the maximum duty factor nor
the feedback voltage are influenced by the feed-forward, the duty factor reduces (see Fig. 5). This can
therefore compensate for mains voltage variations.

If feed-forward is not required the feed-forward input FW should be connected to VEg, pin 12.

Synchronization input SYN (pin 9)

The frequency of the sawtooth waveform, and hence of the output pulses, can be synchronized via the
TTL compatibie synchronization input SYN. The synchronizing frequency must be lower than the
oscillator free-running frequency. When the synchronization input is LOW the sawtooth generator is
stopped; it starts again when the input goes HIGH. Synchronization pulses do not influence the slope
of the sawtooth, and hence not the width of the output pulses, they only change their separation in
time.

For free-running operation it is advisable to connect the synchronization input SYN to Vz, pin 2.

274
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TDA1060
TDA1060A
“TDA1060B .

Control circuit for SMPS

[}

Core saturation and overvoltage protection input SAT (pin 13) ~

To obtain a protection against core saturation, especially:during transient conditions, the output
transformer of the SMPS has to be fitted with a winding serving as a current sensor. Its output vqitage
is rectified and fed to the SAT input.

This core saturation protection may be combined with an overvoltage protectibn. To this end a portion

of the SMPS output voltage is also fed to the SAT input either via a voltage divider or via a suitable

regulator diode (zener diode). The output pulses are inhibited as long as the voltage on this input

exceeds the threshold voltage, typ. 600 mV. '

The voltage at the SAT input does not influence the frequency of the sawtooth generator and hence

nat of the output pulses. ; o -
{f none of these protection facilities are used, the SAT input should be connected to VEE, pin12. ‘

Remote ON/OFF switching: ENABLE input EN (pin 10)

The output pulses can be switched on and off by applying logic levels to the TTL compatible ENABLE
input. A LOW level causes immediate inhibition of the output pulses, a subsequent HIGH lavel -
switches the circuit on with the slow-start procedure. _ ) |

If this facility is not required, EN should be connected to V2, pin 2,

Modulation input MOD (pin 5) : Y

The duty factor of the output pulses may be reduced below the value resulting from the voltages on
the maximum duty factor input DFM and the gain adjust output GA by applying a lower voitage to
the modulation input MOD, This input may be used with an external control loop, e.g. for constant-
current control, or to obtain a fold-back characteristic.

If the modulation input is not used, it should be connected to Vz, pin 2.

Outputs QC and QE (pins 13 and 14)

To avoid double pulses that might occur at'an excessively low mains voltage or an excessively high
output current the output is preceded by a latch. The two outputs offer a choice of output current
polarity, QC giving a positive current, i.e. a current flowing into the output, and QE giving a negative |
- current, a current flowing out of the output. The two connections have the additional advantage that
the relatively targe output currents do not flow through the V¢ and VEE connections, where they
could induce noise.

1]
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TDA1060

TDA1060A

TDA1060B

o

;- RATINGS
Limiting values in.accordance with the Absolute Maximum System (IEC 134}
‘Sq.nppl:\‘("vc\)ltage range (voltage source)

Supply current (current source)

Feed-forward input voltage range
Vee<2av

Veg> 24V

Input voltage range {all other inputs)
- Emitter .output voltage range

i

Collector output voltage range

Qutput current :
" d.c. {see Figs 3a, c and e)

peak; t = max. 1 us; duty factor d < 10%

Storage temperature range
TDA1060 :

TDA1060A
' TDA1060B

Operating ambient temperature range
" TDA1060

TDA1060A
_TDA1060B

" Power dissipation (see Figs 3b, d and f)

\

Vee -
Lols!

Vig12

V16-12
\

V1412

- V15.12

—l14: 115
—l14: 115

’ Ts'tg

Tstg
Tstg

Tamb
Tamb
Tamb
Ptot

-0,5 to +18 V
max. 30 mA

OtoVee V
Oto 24 V
Oto Vz V
Oto 5V
OtoVee V

—40to +125 OC
—40to +125 °C
—40to0 +125 °C

—-25to +125.0C

Oto +70 °C
—551to +150 OC
max. - 1w

276
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TDA1060
TDA1060A
TDA1060B

Control circuit for SMPS

404 1289777
lo | Prot '
{mA} (W)
30 1
20
T TDA1060 ﬁ TDA1060
104
0 T T T T 0 T T T T T T
-50 0 50 100 150 -50 0 50 100 150
Tamb (°C) Tamb (°C}
|
404 7289778
o ] Prot
{mA) (W}
30 1
204
TDA TDA
. 10604 T 10604
104
70 65{{70
0 T T T T T T T 0 L T T T T T LB
-50 o] 50 100 150 ~50 0 50 100 160
Tamb (°C) Tamb (%)
404 7289779
o | Prat
(mA) (W)
30 1
204|187
T TDA10608B ﬁ TDA1060B
10
-55 ~55
o T T T T 0 T T T
=50 0 50 100 150 -5Q 0 50 100 0150
Tamb (%) Tamb (7€) -

Fig. 3 Output current and power dissipation derating curves.
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TDA1060 -
TDA1060A
TDA1060B

CHARACTERISTICS

Vo =12V; Tam/b = operating ambient temperature range, unless otherwise specified.

/

parameter symbol min. typ. max. unit
7 Operating ambient temperature range
' TDA1060 Tamb -25 - 125 oC
TDA1060A Tamb 0 - 70 oC
-TDA1060B Tamb -55 - 150 oC
Supply Vg (pin 1)
Supply voltage
aticc=15mA
TDA1060 Vee 18,5 23 27 Y
TDA1060A Vee 18,5 23 27 Vv
TDA1060B Vee 18 23 275 Y
atlge=30mA
TDA1060 Vee 195 24 29 Y
TDA1060A Vee 195 24 29 Y
TDA1060B Vee 19 24 29,5 Y
Supply current; R7 = 25 k2;
duty factor d = 50%; Iz = 0;
atTymp=25°C Ice 25 — 10 mA
‘over ambient temperature range lce 25 - 15 mA
Threshold voltage of low supply
voltage protection at Tamp, = 25 °C Vee 88 — 10,8 \
Variation with temperature —AV(eo/AT| - 7,5 - mV/K
Hysteresis of low supply
voltage protection AVee - 500 - mV
Stabilized §upply output Vz (pin 2)
Output voltage at Tymp = 25 °C Vz 75 84 9 \Y%
Variation with temperature AVZ/AT —-15 - +1,5 mV/K
Output current —-iz - - 5 mA
Feedback input FB (pin 3}
input volitage, feedback operation V3.12 2 - Vz-1 A
Input current at V3.12=2V —I3 15 12 35 HA
Internal reference voltage, measured
at pin 3; pins 3 and 4 interconnected
and grounded via a 100 nF capacitor;
Tamb =25°C Vref 342 3,72 4,03 v
: AViyef/V
Variation with temperature _[%T_ﬂ - 0,01 - %/K
Variation with supply volta AVret - 0,8 VIV
upply ge AVce k m

January 1983} (




TDA1060 -

Control circuit for SMPS TDA1060A
: TDA1060B
pararneter symbol min typ. max. unit
Long-term variation with time tAVief/At| — 2 - “V/h
Threshold voltage of feedback loop- :
short-circuit protection at Tymp = 25 °C V3.12 460 600 720 mV
Variation with temperature AV312_I{V3'12 - 0,01 - %/K “
Gain adjustment output GA {pin 4) )
Open-ioop gain, pin 3 to pin 4 Ag - 60 - dB
External feedback resistor R3.4 10 - - k&2
Modulator input MOD {(pin 5)
Input currentat Vg.12=2V;
Va:6.12>2V —lg - - 5 A
Maximum duty factor input DFM (pin 6)
Input voltage for limiting the duty factor
to 50%; f5 = 10 to 100 kHz; V16.12=0V| Vg 12 - 04vz - \
Input current at Vg.12 =2 V —lg - - 6 LA
Capacitor discharge current during fault )
condition ls 25 — - mA
Minimum output OFF time at C7 = 1,8 nF toff — 1 - us
Variation of max. duty factor with tempera-
ture at fq = 20 kHz and dmax = 50% Admax/AT| — 002 - %/K
Internal biasing resistor to Vg at
V3.12=0V Rg-12 0,75 1 1,25 kQ
Synchronization input SYN (pin 9)
Input voltage,
sawtooth ON VIH 2 - Vz \
sawtooth OFF: TDA1060; TDA1060A ViL 0 - 0,8 \
TDA10608B ViL 0 - 0,6 \"
Input current at Vg.12=0V U 20 - 120 uA
—t
External resistor connection RX {pin 7) :—-—-':
External frequency adjustment resistor R7 5 — 40 k2 =
External capacitor connection CX (pin 8)
Sawtooth,
upper level at V1g.12=0V Vg.12 - 5,7 - \
lower level Vg.12 - 1.3 - \ (
Output pulse repetition frequency fo 0,05 - 100 kHz
Afg/f,
Variation with temperature 7 - 0,01 - %/K
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. TDA1060

TDA1060A

- TDA1060B

~“CHARACTERISTICS (continued)

‘parameter symbo! min. typ. max. - | . unit
Feed-forward input FW (pin 16)
Input voltage
. forVge<24v V16-12 0 ~ Vee \
for Vg >24V V16-12 0 - 24 v
Input current at V1g.12= 16 V; )
Vee =18V Tamp=25°C 16 - - 60 A
'Frequency variation with input voltage Afo/fo
atVig.12>8V AVie1s - 1 - %IV
Overcurrent protection input CM (pin 11}
" Input voltage V1112 0 - vz %
Input threshold voltage for single pulse
inhibit {current limit mode); Tgmp =250C} VT4 370 480 575 mV
Ratio of threshold voltages for shut down/
slow start and for single pulse inhibit Vvt - 1,25 —
Threshold variation with temperature AV/AT - 60 - uV/K
Input current at V112 = 250 mV ~I11 - - 10 uA
Turn-off delay, 115 = 30 mA;
- Vi1-12=1.2x VT td - - 08 us
Core saturation and overvoltage protection input SAT (pin 13)
Input voltage V1342 0 — Vz v
Input threshold voltage at Tamb=250°C V13-12 460 600 720 mV
Threshold variation with temperature AV/AT - 60 - uV/K
~ Input current at V93.12 =250 mV —i13 - - 7 HA
ENABLE input EN (pin 10)
Input voltage
ON ViN 2 - Vz v
. OFF: TDA1060; TDA1060A ViL 0 - 08 \
TDA1060B ViL 0 - 086 \
e Input currentat V10.12=0V ~hL 20 - 120 A
" Outputs OC and QE (pins 14 and 15)
Output current ~l14: 115 - - 30 mA
Emitter output voltage V14-12 - - 5 \'
Collector output voltage at V14.12=0V;
oo l45=30mA Vi5-14 - - 400 mv
- 280 January 1983°




v ' TDA1060 .
. Control circuit for SMPS | TDA1060A
| |  TDA1060B

i

 ——

7289776
dmax
1
- A
08 /'
06
0,4
)
02 /
Y
0
07 02 03 04 05 08 07
Rg-12
Rg-12+Rg_2

Fig. 4 Maximum duty factor dy,ax as a function
of the voltage divider ratio at the duty factor
input DFM.

7289776

04 g

0.2

be 1 14 18 22 286 3
Vig-12/Vz

Fig. 5 Feed-forward regulation characteristic. Duty
factor d as a function of the voltage V1g.12 on the
feed-forward input FW. dg, is the duty factor for

Vig-12<Vz. .

Wi
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APPLICATION INFORMATION ;)
A UNREGULATED
&c. mains POWER SUPPLY unregulated
d.c. supply
Vs
d.c. supply

. [] . lsvn Vz Vee +
16-5) | Re-2 =
Simop T
6 -
DFM SMPS
remote on/off 10 N ac 15
TDA1060
LLL ae 4y
13 SAT core
saturation current
W & Y sensor
overvoltage
3 FB detector
GA RE CE Vgg
4 |7 8 112
14
R34 R7
l = ce
e~
L4
7289782

Fig. 6 Connections to the TDA1060 in a switched-mode power supply.
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Fig. 8 Application of the TDA1060 in a 24 V, 240 W SMPS with forward converter.
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“Control cifcuit for SMPS
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Fig. 9 Application of the TDA1060 in a 5 V, 30 W SMPS with forward converter and WIth an
optocoupler CNY62 for voltage separation.
APPLICATION INFORMATION SUPPLIED UPON REQUEST.
|
August 1982 285



DEVELOPMENT SAMPLE DATA

This information is derived from development samples
_made available for evaluation, It does not necessarily
“imply that the device will go into regular production.

TDA1540D

’

SUPERSEDES DATA SHEET OF TDA1540

14-BIT DAC WITH 85 dB S/N RATIO

GENERAL DESCRIPTION

The TDA1540D is a monolithic integrated 14-bit digital to analogue converter (DAC). It incorporates a
14-bit input shift register with output latches, binary weighted current sources with switches and a

reference source.

The IC features an improved switch circuitry which eliminates the need for a deglitcher circuit at the
output. This results in a signal-to-noise ratio of typical 85 dB in the audié band.

QUICK REFERENCE DATA

Supply voltages
pin 4
pin7
pin 11

Signal-to-noise ratio {full scale sine-wave)
at analogue output {pin 22)

Non-linearity at Tamp = —20 to + 70 °C
Current settling time

Maximum input bit rate
at data input (pin 1)

Maximum clock frequency
at clock input (pin 28)

Full scale temperature coefficient
at analogue output (pin 22)

Operating ambient temperature range
Total power dissipation

Vp1
VN1
VN2

S/N

tes
BRm,ax
fel max

TCrs

Tamb
Ptot

typ:

typ.
typ.

typ.
typ.
typ.

min.
min.

typ.

typ.

5V
5V
17V

85 dB
% LSB
0,5 us

12 Mbit/s.
12 MHz

+30-10° K-
—20to+70 °C
350 mw

PACKAGE QUTLINE
28-lead-DIL; ceramic {cerdip); SOT-135A.

I
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.. TDA540D

!

PUNCTIONAL DESCRIPTION

e

The bmary weighted current sources are obtained by a combmataon of a passive divider and a time
* division concept. Figure 1a gives the djagram of one divider stage. The total emitter current 4 | of the

- passive divider is divided into four more or less equal output currents.

The output currents of the passive divider are now interchanged during equal time intervals generated
by means of a shift register. The average output currents are exactly equal as a result of this operation.
A ripple on the output current, caused by a mismatch of the passive divider, is filtered by an a.c.
low-pass filter, requ:rmg an external filter capacitor.

~ The outputs of the dividers are combined to obtain the output gurrents | (I1), 1 (i) and 21 (I3)

(see Fig. 1b). The current of the most significant bit is generated by an on-chip reference source.

A bipary weighted current network is formed by cascading the current division stages (see Fig. 2),
The interchanging pulses are generated by an on-chip osciliator and a 4-bit shift register. The binary
currents are switched to the current output {pin 22) via diode-transistor switching stages; therefore,

" the voltage on the output pin must be 0 V £ 10 mV. The output current can be converted into a

voltage by means of a summing amplifier.
F.igjure 3 represents the data input format, and an application circuit is given in Fig. 4.

A1I1
Iy IA2|
T = —== .'..._"—_:J_ N
sHiFT | A3|1 >
REGISTER
I2
»I"u . T LY = S = o I
cLock Jreass fJieaar [Jresar Hliesal i+ a2l
13
% O e £ o
. A3I+A4lr

4ff ——e

7289039

Fig. 1b Waveforms showing output
currents 11, |9 and 13 of Fig. 1a.
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DEVELOPMENT SAMPLE DATA

" 14-bit DAC with 85 dB S/N ,ago , | ; ﬁ TDA1540D |

DATA — ’
cF—O

SHIFT REGISTER

S N K 2 A A 2 2 A |
_.ml._ LATCH N _ !

el R T
U L
g KR u W
.[.|*_"d“ﬂ_
B

OSCILLATOR &
4-BIT
SHIFT REGISTER

7289083.1

Fig. 2 Functionai diagram showing cascading of current division stages.

>35ns >35ns
LE

it

72890381

Fig. 3 Format of input signals.

WPy
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TDA1540D

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

Supply voltages
with respect to GND {(pin 6)

at pin 4 ) ’ Vpr max. 12 V
atpin7 VN1 max. —-12 V
at pin 11 ' VN2 max. . —20 V
at pin 4 with respect to pin 11 Vp1—VN2 max. 32V
at pin 7 with respect to pin 11 VN1—-VN2 -1to+20 V
Total power dissipation ‘ Piot max. 600 mW
Storage temperature range Tstg -55to+ 125 °C
Operating ambient temperature range Tamb —~251t0 +80 OC

CHARACTERISTICS (see application circuit Fig. 4)
fémb =2590C; at typical supply voltages; unless otherwise specified

parameter symbo!l min. typ. max. unit

Supply voltages
with respect to GND (pin 6) ‘
atpin'4 Vp1 3 5 7 \
at pin 7 VN1 -4,7 -5 -7 Vv
at pin 11 VN2 -16,5 =17 -18 \

‘ Supply currents

at pin 4* Ipq - 12 14 mA
atpin7 IN1 - -20 -24 mA
at pin 11 ‘ IN2 - -1 -13 mA

Power dissipation

Total power dissipation Piot - 350 410 mwW
Femperature
- Operating ambient temperature range Tamb —20 - +70 oc

\

290  November 1982




14.bit DAC with 85 dB S/N ratio

TDA1540D

parameter symbol min. v‘typ. ' max. | unit
Data input DATA {pin 1)
Input voltage HIGH ViH 20 - 7,0 \'
Input voltage LOW ViL 0. - 08 \
Input current HIGH at V|4 H - - 50 HA
Input current LOW at V| -t - - 0,2 mA
Maximum input bit rate BRmax 12 - - Mbits/s
Latch enable input LE (pin 2)
Clock input CP (pin 28)
Input voltage HIGH ViH 20 - 7.0 \ '
Input voltage LOW ViL 0 - 08. \
Input current HIGH at V| HH - - 50 MA
Input current LOW at V;_ -hL - - 02 mA
5 Maximum clock frequency fcPmax 12 - - MHz .
g Oscillator (pins 8 and 9)
§ Oscillator frequency
?t at Cg.g =820 pF fosc 100 160 200 kHz
E Analogue output 15,4 (pin 22)
g Qutput voltage compliance Voc -10 - +10- m\(
3 Full scale current IFg 38 4,0 4.2 mA
@ Zero scale current tlzg - - 100 nA
E Full scale temperature coefficient
Tamb = —20 to + 70 °C TCFs - +30x108 | — K-1
Settling time to *+ %L SB
all bits on or off tes - 05 - us
Signal-to-noise ratio* S/N 80 85 - dB8
/ |
/
* Signal-to-noise ratio within 20 +z and 20 kHz of a 1 kHz full scale sinewave, generated at asample
rate of 44 kHz. :
. *$
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TDA154OD

+5v -5V, ~17V
10nF 820pF
On 27 ‘ 20p
k2
|17 k3
1 10 8 9
DATA —{ 1
CP —]28
LE ~—12
TDA1540D
12 13 14 1 19 20 21 23 4

ELIL I

Fig. 4 Application circuit.

11111

1nF N
25k82
22pF
+ X o
20kHz | output
’

NE5534 9. order
6209 Cauer-type
(0.5%) fitter
metal-film

resistors

7289082.2

PINNING
‘I DATA  datainput paTA [1] U 28] cF
-2 LE latch enable input )
3 Viefy voltage reference L E—— 2—_7] b
4 Vpq positive supply Vreft E E ic
5 ic.* frequency compensation
‘ on-chip operational amplifier Ver [¢] 25] c1o
- 6 GND. ground ie. [5] 24) co
! 7.V negative |
N,1 gative supply oo 5] 5] cs
. 8 08s€1 . .
% oscillator capacitor
. 9 0SC2 ' VN1 E }_?I 1
out
10 Vief2 voltage reference TDA1540D
11 Vo negative supply osc1[a ] 21jc7
~ 12 C1: l dec-:oupling binary oscz2[ 9] 20]ce
13 C2 weighted current
14 C3 J sources Vref2 |10 [19] c5
15 1
/ ref1 : N2 [
16 lpef2 { current reference sources N2 |: l_s-] ¢
17 lref3 J ‘ o1 [12] 17] Vet
o 18 C4 3 .
, I
S 19 C5 l decoupling binary weighted cz 3] [16] tera
E 20 C6 l current sources c3{14 _T_s_] Iref1
— 21 ¢7 7286851
e 22 gyt analogue output »
23 C8 decoupling binary Fia. § Pinning di
24 C9 } weighted current '9- 5 Finning dlagram.
25 C10 ) sources
226 ict voltage reference
27 ic* voltage reference
28 CP clock pulse input
*ic. internélly connected.
- .
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TDA3081

SEVEN-TRANSISTOR ARRAY

GENERAL DESCRIPTION

The TDA3081 is.a bipolar integrated circuit consisting of seven common-emitter n-p-n transistors. The
transistors are capable of driving loads up to 100 mA. This makes them particularly suited for driving
light-emitting diodes and seven-segment displays. The transistor geometry is such that it reaches its

maximum current gain at quite low currents, making the devices also suitable for small-signal applications.

QUICK REFERENCE DATA

Collector-base voltage (open emitter) VeBo max. 18V
Collector-emitter voltage (open base) VCEO max. 18 vV
Collector current {(d.c.) Ic max. 100 mA
Power dissipation
each transistor P max. 500 mw
total Prot max. 750 mW

‘ c1[1] U [16] 81
c2(2] 15] €

B'1 Cl B2 C2 B3 C3 B4 C4 B5 C5 BG C6 B7 C7 BzE Em

I O I N I AN S A 4
| 16 {1 |3 (2 |6 |4 |8 |7 J16 |9 |11 1z |13 |14 c3[4] Em
| TR TR2 TR3 TR4 TR5 TR6 TR7 s E TOA3081 l—z_] ce
2 [ 836 ] 1] 86
] ca[7] [10] 85
S E 7286800
84[8 ] [9]cs
. . . . m——
Fig. 1 Circuit diagram. 7286799 ——
—
Fig. 2 Pinning diagram.
PACKAGE OUTLINE
16-lead DIL; plastic (SOT-382). p
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| TDA3081

S

RATINGS

'Lin'\iting values in accordance with the Absolute Maximum Systems (IEC 134)

Each transistor

Collector-emitter voltage (open base) VCEO
- Collector-base voltage (open emitter) VeBoO
Collector-substrate voltage (open base and emitter) Veso
Emitter-base voltage {(open collector) VEBO
Collector current {d.c.) Ic
Base current (d.c.} Ig
Power dissipation
each transistor P
total (see also Fig. 3} Piot
Sto[gge temperature range Tstg
Operating ambient temperature range Tamb
) _ 1000 7272851.1
Ptot
(mw) N\
500
)
-50 0 50 100 150
Tamb (°C)

Fig. 3 Power derating curve.

. OPERATING NOTE
As each collector forms a parasitic diode with the substrate, the substrate has to be connected to a

max. 18
max. 18
max. 18
max. 6
max. 100
max. 20
max. 500
max. 750
—-50 to + 126
—40to+ 125

voltage which is lower than any collector voltage. To minimize parasitic coupling between the tran-

sistors, this voltage should be signal ground.

:Ja'rv\'l.iafyﬂi 983




Seven-transistor array

TDA3081

CHARACTERISTICS
Tamb = 25 9C unless otherwise specified

max.

parameter symbol min. typ. - unit
Collector-emitter breakdown voltage

atlc=1mA;Ilg=0 V(8R}CEQ 32 - - \)
Collector-substrate breakdown voltage

atic=1mA;Ig=0 V(BR)CSO 50 75 —_ \")
Collector-base breakdown voltage

atlg =100 pA; g =0 V(BR)CBO 50 75 - \
Emitter-base breakdown voltage

at Ig =100 uA;Ic =0 V(BR)EBO 6,5 7.2 78 \
D.C. current gain

g =350 uA; Ve =6V hre 75 - 525

lg=20mA;Veg=5V hee 47 - 365
Saturation voltage :

atic=5mA;Ig =05 mA V(CEsat - 200 400 mV

at Ic =50 mA;Ig =5 mA V(CEsat - 400 840 mV

JHHN

' January 1983

295



TDA3063 -
TDA3083D

FIVE-TRANSISTOR ARRAY

GENERAL DESCRIPTION

The TDA3083 is a bipolar integrated circuit consisting of five n-p-n transistors. The transistors are
capable of driving loads up to 100 mA. This makes them particularly suited for driving light-emitting

diodes and seven-segment displays. The transistor geometry is such that it reaches its maximum current
gain at quite low currents, making the devices also suitable for small-signal applications.

The transistors are partly matched, i.e. TR1 and TR2 form a matched pair, TR3 and TR4 also, and TR2

and TR5 likewise.

QUICK REFERENCE DATA

Collector-base voltage {open emitter) VCBO max. 18V
Collector-emitter voltage (open base) VCEO max. 18 V
Collector current {d.c.) I max. 100 mA
Power dissipation
each transistor P max. 500 mW
total Piot max. 750 mW
c1[1] [16] 61
c2[2 E] E1
B1 C1 alz c|2 ala CI3 BI4 c|4 als cs 82[3 ] 1a] cs
6 (1 |3 2 |8 |7 |10 |9 |18 |14 e2[4] 1DA3083 [13] 85
TR1 TRz LYTr3 TRa LY TRs s[5] TPA%%830 Fales
Lﬁ, 15 4 8 1 12 836 | [11] £4
I I | I -
s E1 £2 E3 E4 E5 c3 7] [10] 84
7286803 EaE '_9__13;
Fig. 1 Circuit diagram. 7286802
Fig. 2 Pinning diagram.
PACKAGE OUTLINE

TDA3083 : 16 lead DIL; plastic (SOT-382).
TDA3083D: 16-lead mini-pack ; plastic (SO-16; SOT-109A).

NI

Jahuary 1983
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TDA3083
TDA3083D

f

RATINGS
Limiting values in accordance with the Absolute Maximum System (1EC 134)
Each transistor

Collector-emitter voltage (open base) VCEO max. 18
Collector-base voltage (open emitter) VeBo max. 18
Collector-substrate voltage (open base and emitter) Veso max. 18
Emitter-base voltage (open collector) " VEBQ max. 6
Collector current {d.c.) ] max. 100
Base current {d.c.) Is max. 20
Power dissipation
each transistor P max. 500
total (see also Fig. 3} ‘ Piot max. 750
Storage temperature range Tstg —50to+ 125
Operating ambient temperature range Tamb —40 to + 125
1000 7286801
Prot
(mw) ANANEEAY
AN
N \)
n
500 A \\%37
AW
AN
AN
AN
A\
%o 0 50 100 150

. Tamp (°€)

(1) Derating curve for TDA3083D (SO-16; SOT-109A) mounted on a ceramic substrate of

* 50 x50 x 0,7 mm with heatsink compound: Ryhj.a =90 K/W; without heatsink compound:
Rthj-a =120 K/W typical. Mounted on a printed-circuit board of 50 x 50 x 1,5 mm: Rthja =
180 K/W.

v

mA
mA

mw
mW
ocC
oC

] Fig. 3 Power derati
ig. ower derating curves.

— v 9 9
—— OPERATING NOTE

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

voltage which is lower than any collector voltage. To minimize parasitic coupling between the tran-

sistors, this voltage should be signal ground.

/
AY
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Five-transistor array

TDA3083 .

* Breakdown of the emitter-base junction causes degeneration of the current gain of the transistor,

TDA3083D
' CHARACTERISTICS
Tamb = 25 ©C unless otherwise specified ;
parameter symbol min, typ. max. unit /
Collector-emitter breakdown voltage .
atlc=1mA;ig=0 V(BR)CEO | 32 - - Vv
Collector-substrate breakdown voltage )
atlc=1mA;lg=0 V(BR)CSO | 50 75 - \
Collector-base breakdown voltage
atlc =100 uA;Ig =0 V(BR)CBO | 50 75 - Vv
Emitter-base breakdown voltage * :
at I =100 uA;Ic=0 V(BR)EBO | 6.5 7.2 7.8 \
D.C. current gain
Ig =350 uA; Ve =5 V hFE 75 - 525
IE=20 mA;Vge =5V hgg 47 — 365
Saturation voltage
atlc=5mA;lg =05 mA VCEsat - 200 400 mV
at Ic =50 mA;ig =5 mA VCEsat - 400 840 mV
Input offset voltage at Vg =5 V; Il = 1 mA
any two transistors Vio - 1 - mV
matched pairs Vio - 0,5 - mV
input offset currentat Vg =5 V; Igc =1 mA
any two transistors | ho - 2 - uA
matched pairs ho - 0,5 — MA

i

s

Jan(jary 1
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DEVELOPMENT SAMPLE DATA

This information is derived from development samples
made available for evaluation. It does not necessarily
imply that the device will go into regular production. -

TEA1017

i

13-BIT SERIES-PARALLEL CONVERTER

GENERAL DESCRIPTION

The TEA1017 is a bipolar integrated circuit intended to drive displays, triacs and relays. The data is
serially shifted into the device and is stored in 13 latches that drive the outputs.

Features

® TTL and CMOS compatible inputs

® QOutputs drive load in both directions
® Power-on reset makes outputs floating
o Wide supply voltage range

vee
7
l_ £y SPG13
6
cta c2
5 CONTROL SRG14
DLEN LOGIC
A 1/
oATA m B N
— (VAU o M ¢ 2 o
@ o @ gyl
|
TEA1017 H
|
113] o 09 g4 s
14) —.|
|3
VEE " 1zs0azo

Fig. 1 Block diagram. The block marked SRG14 is a 14-bit shift register, the block marked SRG13

is an array of 13 latches.

QUICK REFERENCE DATA

Supply voltage range

Output current, each output

Clock frequency

Operating ambient temperature range

Vee 5t018 V

'OL?”|OH, typ. 80 mA
feus max. 50 kHz
Tamb —-20to +80 °C

PACKAGE QUTLINE
18-lead DIL; plastic (SOT-102HE).

Il -
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~ TEA1017 - JL : R

FUNCTIONAL DESCRIPTION
. The contrat logic performs a key function in this device. [t checks whether the input information has
' the correct format: a DLEN signal that has been HIGH for 14 clock pulses, and a DATA signal with its
first bit LOW. When the format is found to be correct, the 15th clock pulse makes the contral logic
generate a sighal that loads the content of the first 13 bits of the shift register into 13 latches. These
drive the output stages.

“ Supply Vg (pin 7)
The supply current of the TEA1017 is regulated internally. This permits the circuit to be used over a
very wide range of supply voltages, viz. 5 to 18 V, with little variation of supply current.
" The circuit has a power-on reset arrangement that resets the circuit and brings the outputs in a high-
impedance state.
The power-on reset ends when a complete set of information has been received and is transferred to
the latches, i.e. at the 15th HIGH-to-LOW transition of the clock pulse.

DATA input (pin 4)

The circuit requires input information on the DATA input consisting of 14 bits, the first bit being LOW.,

This information should be synchronous with the clock pulse. Data is loaded into the shift register at
' the'l-liG H-to-L.OW transitions of the clock pulse.

Data line enable input DLEN {pin 5)

A HIGH level on the DLEN input enables the shift register. This HIGH level should have a duration of
+ 14 clock pulses (see Fig. 3). After the DLEN input has returned to LOW the subsequent (15th) clock
pulse transfers the content of the shift register to the latches and from there to the outputs.

Clock input CLB (pin 6)
The shift register shifts at the HIGH-to-LOW transitions of the clock pulse. The clock signal may bea

o contmuously running clock or a clock burst of 15 clock pulses.

Outputs Q110 Q13

The outputs are capable of supplying a load current in both directions, i.e. they can drive a load to the
. supply (Vee) or to ground (VEE). A load current to ground increases the supply current Igg by the
same amount.

P,
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TEA1017

13-bit series-paraliel converter

DEVELOPMENT SAMPLE DATA

PINNING
1 Q2 output 2
2 1 output 1
3 VEe common
o2 [T] U 8] o0 4 DATA  data ir\put '
5 DLEN data line enable input
< E Em 6 CLB clock input
vee [3] [16] as 7 Vee positive supply
oata [4] [15] 06 8 Q13 output 13
oen [5] TEA1017 [14] a7 9 Q12 output 12
cs (5] EQG 10 Qn output 11
vee E E s 11 Q10 output 10
12 Q9 output 9
o [—T— E are 13 Q8 output 8
az[9] 0] att 14 Q7 output 7
' 7280319 15 Q6 output 6
16 Q5 output 5
17 Q4 output 4 N
Fig. 2 Pinning diagram. 18 Q3 output 3

RATINGS

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

Supply voltage
Input voltage range, all inputs

Output current, all outputs
HIGH

Low
Total power dissipation
Storage temperature range
Operating ambient temperature range

Vee max. 18 V
V) -0,3toVgpg+0,3-V
~loH max. 160 mA
loL max. " 150 mA
Piot max. 1.4 W
Tstg ' —40to +150 °C

Tamb

—20to0 +80 °C

-
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“TEATO17

CHARACTERISTICS
Vee =5 to 18 V; Tamb = 25 9C unless otherwise specified

/ ' parameter symbol min. typ. max. | unit
Supply (pin 7)
Supply current
during normal operation, unloaded
atVee=56V Icc - 45 60 | mA
atVec =18V lee - 50 70 | mA
[ during power-on reset, unioaded
g atVoc=5V lee - 1.5 2 | mA
! atVeg =18V lec - 5 7 | mA
Clock input CLB (pin 6)
Iﬁput voltage 3
HIGH VIH 2 - - |V
LOwW ViL - - 04 [V
A Input current
HiIGHat Vo gy=2V IH - - 10 | #A
; LOWat Ve gL =04V —hL - - 10 | HA
Clock pulse duration
 HIGH twH 10 - - |us
Loy twl 10 - - us
4 | DATA input (pin 4)
Iput voltage
HIGH ViH 2 - - v
" ‘ LOW ViL - - 04 | V
Ihput current
HIGH at VpaTAH =2V lH - - 10 | uA
5  LOWatVpaTAL =04V —lL - - 10 | uA
, Data line enable input DLEN (pin 5)
. B ) 1 thput veltage
: . HIGH VIiH 2 - - lv
— LOwW ViL - - 04 | Vv
m—— -
E g Input current
——— ‘HIGH at VpLgNH =2V lIH - - 10 | #A
: - LOWat Vp ENL =04V -l - - 10 | #A
i k Outputs Q1 to Q13
Output voltage during normal operation
HIGH at —~ig =80 mA VOH Vee—-15 - - \
; LOWat lg| =80 mA VoL - - 1|V
- Output current during power-on reset .
HIGH —I0H - - 10 | #A
. ! Low loL - - 10 | wA
; p
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13-bit series-pa;-sllel converter

TEA1017

cL x x ‘ l ‘ / X \
orn L\ forororfoe oo oo forfoefoe ooherhorhomh L
A /\ o

7280321
Fig. 3 Timing diagram.
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TEA1039

CONTROL CIRCUIT FOR SWITCHED-MODE POWER SUPPLY -

GENERAL DESCRIPTION

The TEA1039 is a bipolar integrated circuit intended for the control of a switched-mode power supply.
Together with an external error amplifier and a voltage regulator (e.g. a regulator diode) it forms a

complete control system. The circuit is capable of directly driving the SMPS power transistor in small B

SMPS systems.

I has the following features:

® Suited for frequency and duty factor regulatton

& Suited for flyback converters and forward converters.

Wide frequency range. \
Adjustable input sensitivity. ]
Adjustable minimum frequency or maximum duty factor limit.
Adjustable overcurrent protection limit.

Supply voltage out-of-range protection,

Slow-start facility.

QUICK REFERENCE DATA

=$upply voltage : ‘ Vee nom. 14V

Supply current ) lee max. 13 mA

Output pulse repetition frequency range ' R 7 "1 Hzto 100 kHz

Output current LOW ' ’ loL max. 1A

Operating ambient temperature range ‘ Tamb —25t0 +125 °C

=
PACKAGE OUTLINE
9-lead SIL; plastic (SOT-1108B).
T - : «
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Fig. 1 Block diagram.
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COI"ItrOl circuit for SMPS ‘ TEA1039

' O PINNING o
Q O 1 CM overcurrent protection input
: 2 LIM limit setting input
[ 1 I N - 3 FB  feedback input
j_) TeAToss 4 RX external resistor connection
5 CX external capacitor connection-
2 s 4 s 7 8 ® 6 M mode input
7 Vgg common
8 Q output
9 ' Ve positive supply connection

CM LIM FB RX CX M Vgg Q@ Vg¢
7285672

Fig. 2 Pinning diagram.

FUNCTIONAL DESCRIPTION

The TEA1039 produces pulses to drive the transistor in a switched-mode power supply. These pulses
may be varied either in frequency (frequency regulation mode) or in width (duty factor regulation
mode).

The usual arrangement is such that the transistor in the SMPS is ON when the output of the TEA1039

is HIGH, i.e. when the open-collector output transistor is OFF, The duty factor of the SMPS is the time
that the output of the TEA1039 is HIGH divided by the pulse repetition time.

Supply Vg (pin 9)

The circuit is usually supplied from the SMPS that it regulates. It may be supplied either from its
primary d.c. voltage or from its output voltage. In the latter case an auxiliary starting supply is
necessary.

The circuit has an internal Ve out-of-range protection. In the frequency regulation mode the oscillator
is stopped; in the duty factor regulation mode the duty factor is made zero. When the supply voltage
returns within its range, the circuit is started with the slow-start procedure.

When the circuit is supplied from the SMPS itself, the out-of-range protection also provides an
effective protection against any interruption in the feedback loop.

THITH

Mode input M {pin 6)

The circuit works in the frequency regulation mode when the mode input M is connected to ground
(VEE, pin 7). In this mode the circuit produces output pulses of a constant width but with a vanable
pulse repetition time.

The circuit works in the duty factor regulation mode when the mode input M is left 6pen. In this mode
the circuit produces output pulses with a variable width but with a constant pulse repetition time.
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FUNCTIONAL DESCRIPTION (continued)
Oscillator resistor and capacitor connections RX and CX (pins 4 and 5)

The output pulse repetition frequency is set by an oscillator whose frequency is determined by an
~external capacitor Cb connected between the CX connection {pin 5} and ground (Vgg, pin 7), and an
external resistor R4 connected between the RX connection {pin 4) and ground. The capacitor C5 is
charged by an internal current source, whose current level is determined by the resistor R4. In the
frequency regulation mode these two external components determine the minimum frequency; in the
duty factor regulation mode they determine the working frequency (see Fig. 4). The output pulse
repqtition frequency varies less than 1% with the supply voltage over the supply voltage range.

In the frequency regulation mode the output is LOW from the start of the cycle until the voltage on
the capécitor reaches 2 V. The capacitor is further charged until its voltage reaches the voltage on either

* the feedback input FB or the limit setting input LIM, provided it has exceeded 2,2 V. As soon as the

‘capacitor voltage reaches 5,9 V the capacitor is discharged rapidly to 1,3 V and a new cycle is initiated
{see Figs 5 and 6).

" “For voltages on the FB and LIM inputs lower than 2,2 V, the capacitor is charged until this volitage is

reached: this sets an internal maximum frequency limit.

.
_ In the duty factor regulation mode the capacitor is charged from 1,3 V to 5,9 V and discharged again at

-a constant rate. The output is HIGH until the voltage on the capacitor exceeds the voltage on the
feedback input FB; it becomes HIGH again after discharge of the capacitor (see Figs 7 and 8). An
internal maximum limit is set to the duty factor of the SMPS by the discharging time of the capacitor.

Feedback input FB (pin 3)

The-feedback input compares the input current with an internal current source whose current level is
set by the external resistor R4. In the frequency regulation mode, the higher the voltage on the FB input,
the longer the external capacitor C5 is charged, and the lower the frequency will be. In the duty factor
‘régulatyiqn mode external capacitor C5 is charged and discharged at a constant rate, the voitage on the

- FB input now determines the moment that the output will become LOW. The higher the voltage on
the FB input, the longer the output remains HIGH, and the higher the duty factor of the SMPS.

- Limit setting input LIM (pin 2)

In the frequency regulation mode this input sets the minimum frequency, in the duty factor regulation
mode it sets the maximum duty factor of the SMPS. The limit is set by an external resistor R2
connected from the LIM input to ground (pin 7) and by an internal current source, whose current level

._is determined by external resistor R4.

A slow-start procedure is obtained by connecting a capacitor between the LIM input and ground. In the
frequency regulation mode the frequency slowly decreases from fmax to the working frequency. In the

, dyty factor regulation mode the duty factor slowly increases from zero to the working duty factor.

Overcurrent protection input CM (pin 1)
A vi':fltage pn the CM input exceeding 0,37 V causes an immediate termination of the output puise. In

. the duty factor regulation mode the circuit starts again with the slow-start procedure.

. Output Q (pin 8)

The‘output is an open-collector n-p-n transistor, only capable of sinking current. It requires an external
resistor to drive an n-p-n transistor in the SMPS (see Figs 9 and 10).

The gutput is protected by two diodes, one to ground and one to the supply.
At high output currents the dissipation in the output transistor may necessitate a heatsink. See the

- power derating curve (Fig. 3).
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Control circuit for SMPS !

TEA1039

’

RATINGS

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

Supply voltage range, voltage source
Supply current range, current source
Input voltage range, all inputs

Input current range, all inputs
Qutput voltage range

Output current range
output transistor ON

output transistor OFF
Storage temperature range
Operating ambient temperature range (see Fig. 3)
Power dissipation (see Fig. 3)

Ptot
(W)

Vee —03t0 +20 V

lce —30to +30 mA

V) —-03t0 +6V

] ~5ta +5 mA

Vg.7 —03to +20 V

ig 0to 1A

F: —100 to + 50 mA

Tstg —55 to +150 OC

Tamb  —25to+125 OC -
Ptot " max. 2 W

72885671

Fig. 3 Power derafing curve,

-25 0 25

}
125

~
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TEA1039

CHARACTERISTICS

Vee = 14 V: Tamb = 25 ©OC unless otherwise specified

symbol min, typ. max. | unit
Supply Ve (pin 9)
Sup})ly voltage, operating Vee 11 14 20 \%
Supply current

atVeg=11V lec - 75 11 | . mA

atVee =20V Ice - 9 12 mA

variation with temperature él—c-—A(-:—/.l—.IEE - -0,3 - %/K
Supply voltage, internally limited
-atlgg=30mA Vee 235 - 285| V

variation with temperature AVee/AT - 18 - mV/K
Low supply threshold voltage Veemin 9 10 1" \

_ variation with temperature AVeo/AT | — -5 - mV/K
High supply threshold voltage VeCmax 21 23 246 V

variation with temperature AVee/AT - 10 - mV/K
Feedback input FB (pin 3)

Input-voltage for duty factor = 0; )

M input open V3.7 0 — 031 V
Internal reference current ~IfFB - 05Igx — mA
Internal resistor Rg Rg - 130 - k2

Y Limit setting input LIM (pin 2)

; Threshold voltage Va.7 - 1 - \
Internal reference current =lLim - 025lgx — mA
Qvercurrent protection input CM (pin 1)

Threshold voltage V1.7 300 370 420 mV
_ variation with temperature AV /AT - 0,2 - mV/K
Propagation delay, CM input to output tPHL - 500 - ns

jii
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Control circuit for SMPS

TEA1039

CHARACTERISTICS (continued)

symbol min. typ. max. | unit
Oscillator connections RX and CX (pins 4 y '
and 5)
Voltage at RX connection
at—i4=0,15t0 1 mA Va7 6,2 7,2 81|V
variation with temperature AVh.7/AT | - 21 - mV/IS
Lower sawtooth level Vis - 1.3 - v
Threshold voltage for output H to L ‘ /
transition in F mode VET - 2 - \
Threshold voltage for maximum ’
frequency in F mode VEM - 2,2 - \%
Higher sawtooth level VHs - 5,9 - v
Internal capacitor charging current, P
CX connection : —lex - 025Igx — mA
Oscillator frequency (output pulse
repetition frequency) fo 1 - 108 Hz
Minimum frequency in F mode,
initial deviation Af/f -10 - 10 %
variation with temperature ——-AAf1/,f - 0,034 - %/K
Maximum frequency in F mode, ,
initial deviation Af/f -20 - +20 % NN
variation with temperature ————AAf4f - —0,16 - %/K
Output LOW time in F mode, )
initial deviation At/t -25 - +25 %
variation with temperature AZE—-_{_’( - 0,2 - %/K -
Pulse repetition frequency in D mode, o
initial deviation Af/f -10 - 10 %
variation with temperature AAf—.f_f - 0,034 - %/K
Minimum output LOW time in D mode . " e
atCg = 3,6 nF tOLmin - 1 — us =—‘
—
variation with temperature AAL_{}», - 0.2 - %/K ——
Output Q (pin 8)
Output voltage LOW at Ig = 100 mA Vg.7 - 08 1.2 |V
variation with temperature ) AVg 7/AT - 1,5 - mV/K
Output voltage LOW at ig=1 A Vg.7 - 17 21 | v
variation with temperature AVg 7/AT - -1,4 - mV/K '
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HHH

820pF 390pF 728566

100 P 85668
- ) N
| 80 1,2nF . N
N
60 NN AN
§ 180F N, N\ .
. {kHz) 3 h
40
N
2,7 nF
. AN \\

3,9nF

| 15,6 nF
6,8 nF

YAV 4
/" /|
Y4V
////

/
/

%
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/

ANEEAN AN N
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\\ \ N
) N\ A\
20,4nF \ N \\ N
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\\\\\ \\‘
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N ! o \N ¢ 10

R4 (k€2)

Fig. 4 Minimum pulse repetition frequency in the frequency regulation mode, and working pulse
repetltlon frequency in the duty factor regulation mode, as a function of external resistor R4 connected
- between RX and ground with external capacitor C5 connected between CX and ground as a parameter.

3, August 1982




| Control circuit for SMPS 3 ' ' J L _TEA1039

Ve
——59V

| 7z8s666

i

Fig. 5 Timing diagram for the frequency regulation mode showing the voltage on external capacitor
C5 connected between CX and ground and the output voltage as a function of time for three com-
binations of input signals. a: The voltages on inputs FB or LIM are between 2,2 V and 5,9 V. The
circuit is in its normal regulation mode. b: The voltage on input FB or input LIM is lower than 2,2 V.
The circuit works at its maximum frequency. ¢: The voltages on inputs FB and LIM are higher than
5,9 V. The circuit works at its minimum frequency.

c5=
60 7285669 2,7nF
// A
40 A
o 44
tomin A A 820pF
(ps) [/////,//g, /// \
20 / / ,
/ y / / 390pF
/] /
1 b /
10 1/ ‘/ /| 2 /
A —
8 1’ / /,/b . S ——
6 v AV ARYE 4 S
/ 4 / / ——
Y 7
4 d // / ///
/”' g ,/’,
4
2 6 8
3 4 10 20 4y 10 80 -
Fig. 6 Minimum output pulse repetition time Tpyjn, {curves a) and minimum output LOW time
t in {curves b} in the frequency regulation mode as a function of external resistor R4 connected
OLmin )
between RX and ground with external capacitor C5 connected between CX and ground as a parameter.
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TEA1039

Ves

b | 7285667

S

Fig. 7 Timing diagram for the duty factor regulation mode showing the voltage on external capacitor
C5 connected between CX and ground and the output voltage as a function of time for two combina-
tions of input signals. a: The voltages on inputs FB or LIM are below 5,9 V. The circuit is in its normal
regulation range. b: The voitages on inputs FB and LIM are higher than 5,9 V. The circuit produces its
minimum output LOW time, giving the maximum duty factor of the SMPS.

7285670

16
tOLmin
(us)
12 /’ /
P
08
. V
/
)/
0.4
N—— 00 2 4 [) 8
i p——— C5 (nF)
— "
T Fig. 8 Minimum output LOW time tQ( min in the duty factor regulation mode as a function of external
' capacitor C5 connected between CX and ground. In this mode the minimum output LOW time is
o independent of R4 for values of R4 between 4 k$2 and 80 kS2.
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