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A. Summaryofthetypes 
alpha -numeric index 

Type 

TEA 800 
TBA810AS 

TBA 810 AT 

TBA 810 S 
TBA810T 

TCA 4511 

TDA 1062 S 
TDA 1072 
TDA 1 072 A 

TDA 1083 
TDA 1220 B 
TDA 1220 L 

TDA 2003 

TDA 2006 
TDA 2030 
TDA 2040 
TDA 4210 

U 237 BG 

U 244 B 
U 247 BG 

U 254 B 

U 257 BG 
U 267 BG 

U 412 B 

U 413 B 
U416B 

U417B 
U418B 
U 420 B 

U 820 B 
U 821 B 
U 2066 B 

U 2067 B 
U 2068 B 
U 2342 B 
U 2343 B 

U 2416B 
U2417B 
U 2432 B 
U 2433 B 

U 2822 B 
U 2823 B 
U 4062 B 

Description 

5 W Audio power amplifier 
7 W Audio power amplifier 

7 W Audio power amplifier 

7 W Audio power amplifier 

7 W Audio power amplifier 

PLL FM Stereo muliplex decoder for car radio 

FM front end 

AM receiver circuit for car radio 

AM receiver circuit for car radio 

One chip AMJFM Radio with audio power amplifier 

AM/FM-IF amplifier for portable radio 

Low voltage AMJFM-IF amplifier 

10 W Audio power amplifier for car radio 

10 W Audio power amplifier 

14 W Audio power amplifier 

20 W Audio power amplifier 

FM-IF amplifier for car radio 

Driver for 5 LED -display (linear) 

Driver for 5 LED -display (linear) 

Driver for 5 LED -display (linear) 

Driver for 5 LED -display (linear) 

Driver for 5 LED -display (logarithmic) 

Driver for 5 LED -display (logarithmic) 

1 W Audio power amplifier 

1 W Audio power amplifier with adjustable gain 

AMJFM-IF amplifier for portable radio 

One chip AM/FM radio with audio power amplifier 

One chip AM/FM radio with audio power amplifier 

1 W Audio power amplifier 

1 W Audio power amplifier 

1 W Audio power amplifier 

Stereo LED scale driver (2x5 LED's; logarithmic) 

Stereo LED scale driver (2x5 LED's; logarithmic) 

Stereo LED scale driver (2x5 LED's; logarithmic) 

PLL FM Stereo multiplex decoder (3 V use) 

PLL FM Stereo multiplex decoder 

AM/FM -IF amplifier for portable radio 

AM/FM -IF amplifier for portable radio 

Dual audio amplifier (3 V use) 

BTL audio amplifier (3 V use) 

Dual audio amplifier (3 V use) 

BTL audio amplifier (3 V use) 

FM front end for car radioJHiFi 
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1. Type Designation 

1 .l. ProElectronTypeDesignationCodeforlnte- 
grated circuits') 

The code consists of 

Three letters followed by a serial number 

TEA 1007 
TDA 4437 

The first two letters 

a. Solitan/ Circuits 

The first letter identifies the circuit as: 

S: Solitary digital circuit 

T: Analogue circuit 

U: Mixed analogue1 digital circuit 

The second letter has no special significan- 
ce-except the letter H which stands for hybrid cir- 
cuits. 

b. Family circuits 

These are digital circuits related in their specifica- 
tions and primarily designed to be mutually con- 
nected. 

The first two letters identify the family. 

The third letter indicates the operational tempera- 
turerangeorexceptionaIly,anothersignificant cha- 
racteristic. 

A: No temperature range specified 

B: Oto + 700C 
If a circuit is designed for a wider 

C: -55 250C temoerature ranae. but does not .~ - - .  
D: -25 to + 70°C qualify for a higher classification, . . 

E: -25to + 850C the code letter for tha narrower 
temperature range is used. 

F : 4 0 t o  + 85% 

The Serial Number may be either a 4-figure num- 
ber (assigned by PRO ELECTRON) or the serial 
number of minimum 4 digits (combining figures 
and numbers) of an existing house number. House 
numbers consisting of lessthan 4digits areexten- 
ded to a 4-digit number by adding zeros (0) before 
them. 

A First Version Letter can be added to indicate a 
variant of a basic type. 

For package variants the following letters are re- 
commended: 

C: Cylindrical package 
D: Dual in-line 
F: Flat pack (incl. so) 
Q: Quadruple in-line 

For other variants the version letter has no fixed 
meaning, except the IetterZwhich stands fortypes 
with customised wiring. 

A second Version Letter indicates the package 
material as follows: 

C: Metal ceramic 

G: Glass ceramic 

M: Metal 

P: Plastic 

''The type nomenclaturefor integrated circuits applies to: monolithic, multichip, thin film, thickfilm and hy- 
brid integrated circuits. (applied since 1973) 



1.2 TELENNKEN electronic Type Designation Code 

TELEFUNKEN electronic type designation code uses five or six digits for packaged integrated circuits 
and maximum eight digits for IC chips. 

I IC Chips (ICC's) I 
I Packaged integrated circuits (PICs) 1 

1. Position (letter) / I T 7  
2. - 5. Position (three or four numbers) 

Fifth position can be empty 

6. Position (letter) I I 
7. + 8. Position (letters) 

Position 8 can be empty 

1. Position 

M = Packaged multichip devices 
T = IC chip (without case) 
U = Packaged single chip IC 

2. - 5. Position 

Serial number 
Left binding, three or four position serial numbers are written (Position 5 is open) 
Same serial number is used for different mechanical versions of an integrated circuits i.e. DIP-caseor chip. 

6. Position 

B = Bipolar integrated circuit 
M = MOS (only in connection with T or U at the first position). 
M = Mixed devices (only in connection with M at the first position i.e. for combined ICs including one 

monolithic and additional discrete chips. 
U = Integrated elements (only in connection with M at the first position i.e. for combined ICs including 

more than one IC-chip). 

7. Position 

Deliverv versions for IC-chios 
C = Separated and measured chips in carrier box 
F = Separated and measured wafer on prolonged foil 
M = ~ebarated and measured wafer on unprolonged foil 
V = Separated and measured wafer in vacuum envelope 
W = Complete unseparated wafer, measured and packed into a plastic box. 

8. Position 

Back side of the semiconductor device 
Empty = Without metallization 
A = Aluminium 
G = Gold 
S = Silver 



2. Technologies 

At present, TELEFUNKEN electronic has the following silicon technologies running in its production 
lines for the fabrication of monolithic integrated circuits. 

Bipolar Technologies MOS Technologies 

Standard: PMOS: 
Universal manufacturing process for digital and Digital technology forfrequencies up toapprox. 
linear circuits of low or medium complexity. 

1 MHz. Al-Gatetransistors: Enhancement driver 
One or two levels of metallisation. and ion implanted depletion load transistors. 
Signal frequencies up to approx 10 MHz 

Low noise: 
For low noise AF and DC circuits. 

Power: 
For linear anddigital circuits.Output current ap- 
prox 4 A 

I2L: 
Technology and circuit technique for complex 
digital circuits with l ow  power requirements 
and operation downtosupplyvoltageseven be- 
low 2 v. 
Combination with linear functions e.g. higher 
power (current, voltage) or higher frequency. 

RF: , 

For digital and linear circuits with operational 
frequencies of approx. 50 MHz 

UHF: 
For very fast digital circuits using unsaturated 
logic and linear circuits for operating frequen- 
cies up to approx 2 GHz 

Universal: 
High package density processforcomplexana- 
logue-digital circuits. Operating frequency up 
to 100 MHz, supply voltage up to 12 V. 

Combined Technologies 

BICMOS 
Advanced family of technolgies to combine bi- 
polar and CMOS functions on chip. 

NMOS1: 

Technology for digital circuits working up to ap- 
prox. 5 MHz, also suitable for analog functions. 
Self aligned Si-gate transistors, enhancement 
driver and depletion load transistors, LOCOSfield 
range. 

Operating voltage V,, 5 18 V 

High density NMOS technology for the fabri- 
cation of complex circuits such as one-chip 
microcomputer with clock rates up to 6 MHz. 
Operating voltage VDD 5 8 V. 

NCMOS~N~CMOS: 

N-well Si-gate CMOS-technology with optional 
N-channel depletion load transiton (N2CMOS) 
for mixed analogldigital components with clock 
rates up to 6 MHz. 
Operating voltage VDDS 8 V. 

2.1. Circuits tailored t o  customer 
specifications 

Full custom design: 
Customer specific circuit, layout and chip deve- 
lopment i.e. 
- optimized chip size and performance. 
- economicadvantages at largequantities and/ 

or long term production. 

Universal Arrays: 
(See data sheets U 4...B, U 6... B) 
Universal Array Circuits are available for custo- 
mer specific wiring by metal mask option: 
- prefabricated wafers 
- short development and delivery times 
- low development costs 
- economically even for low quantities - such as 

prototypes for development and market tests. 



3. Explanation of Technical Data In Index, upper-case letters are used for the de- 
signation of static (d. c.) values whereas the lower- 

3.1 Arrangement of symbols according to 
DIN 41 875 + IEC 

case letters are meant for the designation of small- 
signal values. 
If more than one subscript is used (h,, h,) then the 

For currents, voltages and power basic letter letter symbols are either all UPPer-case or all lower- 

symbols are used. These basic symbols are having case. 

either upper-case (capital) or lower-case (small) 
letters. Capital basic letters are used for the repre- If the index has numeric (single, double, etc.) aswell 

sentation of peak, mean, d. c. or root-mean-square as letter symbol(s)such ash,,,, orb,,,, thedifferen- 

values. Small basic letters are used for the repre- tiation between static or small-signal value is made 

sentation of instantaneous values which vary with only by subscript letter symbol. 

time. 
In subscript (index), capital lettersare used torepre- 
sentcontinuousortotalvalueswhereassmallletters Other quantities (values) which deviate from the 

are used to represent the varying component alone. above mentioned rulesare given underthe listof let- 

The following table illustrates the application of the ter Symbols. 

rules given above. 
The following table illustrates the application of the 

Basic letter rules given above. 

values which 
vary with time 

Lower-case 

instantaneous 
average (mean) Lower-case Upper-case 
continuous (d. c.) or 
root-mean-square 

inherent in the of external circuits 
semiconductor and of circuits in 

Upper-case 

maximum (peak), Basic letter 

devices except induc- which the semicon- 
tances and capaci- ductor device forms 
tances only a part; all induc- 

varying component 
alone, i.e.: 
instantaneous, root- 

Examples: 
Letter symbols for impedance, admittances, four- 
pole parameters etc. R~ 

Generator resistance 

mean-square, average or maxi- Lower-case 
maximum or average 
values small-signal values 

In case of impedances, admittances, four-pole G, 
parameters etc., upper-case basic letters are used power gain 
for the representation of external circuitsand of cir- 
cuits in which the device forms only a part. Lower- hFE 

continuous (without 

Upper-case 
-- 

static (d. c.) values 

case basic letters are used for the representation of DC forward current transfer ratio in common 
electrical parameters inherent in the device. emitter configuration 
These rules are not valid for inductancesand capa- 
citances. Both these quantities are denoted with r~ 

tances + capacitances 

capital basic letters. Parallel resistance, damping resistance 

signal) or total 
(instantaneous, Subscript@) 



3.2 Examples of the application of symbols 
according to DIN 41 785 and IEC 148 

Total current 

without signal I with signal 1- 

Ic 
D. C. value, no signal 

.'CAV 

Average total value 
" .  

ICM; IC 
M*imum total value 

'CRMS 

RMS total value 

Ic; 'CRMS 

RMS varying component 

Icm; 'c 

Maximum varying component value 

ic 
lnstantaneous total value 

ic 

lnstantaneous varying component value 

It is valid: 

"F 

Forward voltage 

"R 

Reverse voltage 

"FSM 

Surge forward voltage (non-repetitive) 

"RSM 

Surge reverse voltage (non-repetitive) 

"FRM 

Repetitive peak forward voltage 

VRRM 
Repetitive peak reverse voltage 

"WM 

Crest working forward voltage 

"RWM 

Crest working reverse voltage 



4. Data Sheet Construction 

Data sheet information is described according to 
International Electrotechnical Commission (IEC), 
publication 134. It follows the sequence given 
below: 

Device and block diagram description 

Ratings i.e., absolutemaximum ratings,thermal 
data and electrical characteristics 

Application notes, if available 

Dimensions (mechanical data) 

4.1 Device and block diagram description 

It includes type number, technology used, short- 
form information on the typical applications and 
special features. Block diagram is added in this 
section. 

4.2 Ratings: Absolute maximum ratings 

Thesevalues areabsolutemaximum ratings, which 
under no operational and environmental conditions 
should beexceeded, irrespectiveof allowablemaxi- 
mumor minimumvalues. If anyoneoftheratingsis 
exceeded, this could result in irreversible changes 
in the ratings.Generallytheabsolute maximum ra- 
tings are given under specified conditions and are 
valid only for these conditions. 

Unless otherwise specified an ambient temperatu- 
re of 25 f 3% is assumed for all absolute maximum 
ratings. These ratings are static characteristics, if 
they are measured by a pulse method then the as- 
sociated measurement conditions are stated. 

4.3 Thermal data -thermal resistances 

Some thermal data (e.g. junction temperature, sto- 
rage temperature range, total power dissipation), 
are given under the heading ,,Absolute maximum 
ratings". 

A special section is provided for thermal resistan- 
ces. The thermal resistance, junction-ambient 
(5 ,,I quoted is that which would be measured 
w~thout artificial cooling, i.e.undertheworstcondi- 
tions. 
Temperature coefficients, on the other hand, are li- 
sted together with the associated parameters un- 
der "Characteristics". 

4.4 Characteristics, switching characteristics 

Underthis heading aregrouped themost important 
operational, electrical characteristics (minimum, 
typical and maximum values) together with asso- 
ciated test conditions supplemented with curves. 

4.6 Application notes, i f  available 
Here are given application examples including ex- 
ternal circuitryrecommendation, becausethecom- 
plexnatureofthe integratedcircuit, thelimitingva- 
lues and characteristics are no longer sufficient. 

4.6 Dimensions (mechanical data) 

Itcontains important dimensions, sequenceof con- 
nection supplemented by a circuit diagram. Case 
outline drawing carry DIN-, JEDEC or commercial 
designations. Information onweight completesthe 
list of mechanical data. 

Note especially: 
If the dimensional information does not includeany 
tolerances, then the following applies: Lead length 
and mounting hole dimensions are minimum va- 
lues. All other dimensions are maximum. 

5. Soldering Instructions 
The integrated circuits must be protected against 
overheating due to soldering. If necessary, adequa- 
te measures must betaken forsufficient heattrans- 
fer. The following maximum soldering conditions 
should not be exceeded: 

Metal 
case 

Plastic 
case 

23A3 
DIN 41 869 
(SOT 23) 

Dip or flow soldering Iron soldering 

Max. 
allowable 
soldering 
time 

5 s 

3 s 

3 s 
3 s 

10 s 

Soldering 
temperature 

5 245 OC 

245 ... 300°C 

5 245 OC 
245 ... 300°C 

5 250 OC 

Iron 
temperature 

5245OC 
5 245 OC 

245 ... 350 OC 

5 245 OC 
5 245 OC 

5 250 OC 

Soldering 
distance from 
the case 

> 1,5 mm 

> 5 mm 

> 2  mm 
>5mm 

- 

Soldering 
distance from 
the case 

1.5 ... 5 mm 
>5mm 
> 5 mm 

2...5 mm 
> 5mm 

- 

Max. 
allowable 
soldering 
time 

5 s 
10 s 
5 s 

3 s 
5 s  

10 s 



6. Heat Removal 

To keep the thermal equilibrium. the heat genera- 
ted inthesemiconductorjunction(s) must beremo- 
ved to the ambient. 
In the case of low-power devices the natural heat- 
conductive path between case and surrounding air 
is usually adequate for this purpose. 
However. in the case of medium-power devices 
heat radiation must be improved by the heat dissi- 
pators, which increase the heat radiating surface. 

Finally, in the case of high-power devices special 
heat sinks must be provided, the cooling effect of 
which can be increasedfurther bytheuseof special 
coolants or air blowers. 
The heat generated in the junction is conveyed to 
the case or header by conduction rather than con- 
vection; a measureoftheeffectivenessof heat con- 
duction is the inner thermal resistance junction 
case, RtMr the value of which is governed by the 
construct~on of the device. 

Any heat transfer from the case to the surrounding 
air involves radiation convenction and conduction, 
the effectiveness of transfer being expressed in 
termsof an Rt cA-value, i.e. theexternal orcase-am- 
bient therrna! resistance. The total thermal resi- 
stance junction ambient is consequently: 

=%JC + Rthc~ 

The total maximum power dissipation, Ptot ,,, of a 
semiconductor device can be expressed as follows: 

Tmax - %rnb qmax - 'amb 
'tot m a a  

R ~ ~ J A  'twc + 
whereas 

Tjmax 

is the maximum temperature, of a representative 
junction area on the silicon chip. 

Tamb 
the highest ambient temperature likely to be rea- 
ched under the most unfavourable conditions. 

R t h ~ ~  

the thermal resistance, junction-case. 

R ~ ~ J A  
the thermal resistance, junction-ambient. 

thethermal resistance, case-ambient, the value of 
which depends on cooling conditions. 

If a heat dissipator or sink is used, then qhcAde- 
pends on the thermal contact between case and 
heat sink heat propagation conditions in the sink 
and the rate at which heat is transferred to the sur- 
rounding air. 

Therefore, the maximum allowabletotal powerdis- 
sipationforagiven semiconductordevicecan bein- 
fluenced only by changing Tamband Rfh,.Thevalue 
of q,,!, could be obtained either from the data of 
heat s~nk suppliers or through direct measure- 
ments. 

In case of cooling plates as heat sinkwithout opti- 
mum performance, the following approach holds 
good. 

Thecurves shown in both figures aregivenforther- 
ma1 resistance Rtha by using square plates of alu- 
minium with edgelength'a, butwith differentthik- 
knesses. There by, the devicecaseshould be moun- 
ted direct on the coofing plate. 

Fig. 6.1 

f 
R t h ~ ~  

10 
K I W  

10 100 mm 
a- 

Fig. 6.2 

The edge length, a, derived from Fig. 6.1. and 6.2. 
foragiven RthcAvaluemust bemultipliedwithaand 
D: 

where 
a = 1 .OO for vertical arrangement 
a = 1.1 5 for horizontal arrangement 
p = 1 .OO for bright surface 
p = 0.85  for dull black surface 



7. Quality Data 
With an extensive system consisting of qualifica- 
tion. intermediate and final tests, TELEFUNKEN 
electronic endeavourto supply the customers with 
components, which fulfil the specifiactions of the 
OEM-industly. 

If you are interested in detailed informations regar- 
ding "TELEFUNKEN Quality Assurance of Semi- 
conductor Components", please request for our 
booklet YELEREL"1 

7.1. Delivery Quality 

In order to define a guarantee for the quality of the 
delivered elements, the data sheets contain maxi- 
mum and minimum ratings. 

If the portion of defect circuits is smaller than the 
AOLvalues specified in percent orequal,thedelive- 
ry must be accepted. 

7.2. Description of Defects 

The defects are classified in three groups and 
described as follows: 

Total defect: 

Short-circuits and interruptions of connections. 
Wrong inscriptions and marking, broken packages. 
If the maximum or minimum ratings in the data 
sheets areexceeded or arelower bymorethan 50°h 
and consequentlyfunctional useofthecircuit is not 
possible. 

Major defects: 

Exceeding of the limits of the electrical characteri- 
stics specified in the data sheet. but functional use 
of circuit is still possible. 

Minor defects: 

Insignificant defects, deformed leads, inscription 
badly legible, manufacturefs name and charges 
not indicated; brand not wipe-proof, dimensional 
tolerances exceeded. 

7.3. AQL Values 

In accordance with the classification of defectsthe 
following AQL values are valid on delivery. These 
values are based on the single sampling plan for 
quality test DIN 40080 which corresponds mostly 
to the sampling plan ASQ1AW F1 and MIL-STD 
105 D, test stage II. 

'optically controlled 

Different qualities required by the customer are 
possible, but need a special agreement. 

Element 

- 
- 

- 
1 .O* 

Quality level 
defect 

total defect 

major defect 

minor defects 

sum of all defects 

7.4. Sampling Inspection Plan 

List of symbols: 

Acceptable Quality Level 

Lot size 

Sample size 

Acceptance number 

Average outgoing quality level 

IC 

0.1 5 

0.65 

1 .O 

1 .O 

8. Qualified Semiconductor Devices 
TELEFUNKEN electronic supplies qualified semi- 
conductordevicesforhighestdemands, being qua- 
lified according to: 

VG 95211 

orGfWH 000sheet 16 (oftheGerman research and 
test centre for aeronautics and space travel) 

or ESA/SCC-5000 System of ESA 
(European Space Agency) 

These devices are designated in contents 
(summary of types) and data sheets. 
Test methods are given in the booklet "Quality 
Assessed Components" from TELEFUNKEN elec- 
tronic. 



Single sampling plan for attribute testing according to DIN 40080 (MIL-STD 105 D) 

Single sampling plan for destructive or very costly test procedurs according to DIN 

" ~ o t  sire above 35000 must be divided. 

Z 1 
normal 

inspection 

N 

2- 25 

26- 90 

91- 150 

,51- 500 

501- 1200 

1201-10000 

10001-35000') 
L 

Z 2 
reduced 

inspection 

N 

2- 50 

51- 150 

151- 500 

501- 3200 

3201-35000~) 

- 

- 

AQL 

0.06 0.10 

n - c  
(Dm,, in m) 

0.15 

200-0 
(0.18) 

0.25 

125-0 
(0.29) 

0.40 

80-0 
(0.46 

0.65 

50-0 
(0.74) 

1.0 

32-0 
(1.2) 

1.5 

20-0 
('.') 

- 
80-1 
(1.1) 

2.5 

13-0 
(2.8) 

50-1 

4.0 

8-0 
(4'5) 

- 

32-1 
f2'6) 

50-2 
(2.7) 

6.5 

5-0 
(7.2) 

20-1 
'"li 

32-2 
(4.3) 

50-3 
(3.9) 

3-o 
(11.6) 

- 

13-1 
( 6.3) 

;iG 
32-3 
(6.1) 

50-5 
(6.3) 

2-0 
(76.6) 

(10.8) 

6:; 
32-5 
(9.9) 

50-7 
(9.0) 
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UCbE~NKEM electronic 
CreativeTechmbgDs 

TDA 1220 L 

Monolithic Integrated Circuit 

Application: Low voltage AMIFM-IF Amplifier 

Featu-: 

Large supply voltage range Low battery drain 
Vs = 2...9V AM sensitivity regulation facility 
High sensitivity and low noise High stability of electrical characteristics 
Very low tweet from2Vto9V 
High signal handling (1 V) Very simple DC switching of AM/FM 

Fig.1 Block diagram and pin connections 



TDA 1220 L 

Local Oscillator m IF FM Input 

AM Input IF FM BypaSa 

Mixer O u t ~ u t  3 

Amplified AGO (Bypass) 4 

AM I F  lnput 5 

AM Detector Bypass 6 

AM Deteclor 

Pin connection 
AGC IBypas8) 

Absolute maximum ratings 0 3 ~ 0 5 ~ e  

Reference point Pin 11, unless otherwise specified 

Supply voltage Pin 10 vs 12 V 

Ambient temperature Trnb 85 "C 

Junction temperature ? 150 "C 

Storage temperature range Tag -25...+150 "C 

Thermal resistance 

Junction ambient 

Min. Typ. Max. 

S~JA 100 WW 

Electrical characteristics 
Vs = 4.5V. reference point Pin 11, Zrnb = 25OC. unless otherwise specified 

Supply voltage range Pin 10 h 2 9 V 

Supply current Pin 10 Is 10 m A 

AM-Amplifier 
6 = 1 MHz, fiF = 455 kHz, fmOd = 1 kHz, m = 0.3 

lnput sensitivity 
SIN = 26 dB 

Signal to noise ratio 
y = 10 mV 

AGC range 
AV*FJbF = 10 dB 

Pin 2 "i 

Pin 9 SIN 

Pin 2 AY 

AF voltage at demodulator output 
y = l m V  Pin 9 VOAF 



TDA 1220 L 

Min. Typ. Max. 

0.4 
Distortion 

& = l m V  Pin 9 

Max. input signal handling capability 
rn = 0.8, d < lo% Pin 2 

lnput resistance 

lnput capacitance 

Pin 2-4 

Pin 2-4 

Output resistance 

Tweet 2 IF 
y = l r n V  

Tweet 3 IF 
& =  I rnV 

Pin 9 

Pin 9 

Pin 9 

FM-IF-Ampli f ier 
f i ~  = 10.7 MHz, Af = k22.5 kHz, fmd = 1 kHz 

Limiting threshold (-3 dB) Pin 9 

Pin 16 AMR 

Signal to noise ratio 
& = l r n V  Pin 9 

Pin 9 
Distortion 

& = l r n V  

AF voltage at demodulator output 
@ = l r n V  Pin 9 

Input resistance Pin 16 

lnput capacitance 

Output resistance 

Pin 16 

Pin 9 
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TDA 1220 L 

Dimensions in mm 

Case 
20 A 16 DIN 41 866 
JEDEC MO 001 AC 

DIP 16 
Weight max. 1.5 g 



Monolithic Integrated Circuit 

Application: Phase Locked Loop (PLL) FM Stereo Multiplex for portable and headphone radios (3 V) 

Features: 
Small installed area and 
few external parts 
Excellent pilot sensitivity 
VP(ON) = 9 m VRMS (typ.1 
Operating supply voltage range 
Vs = 1.8 ... 5V 
Suitable for LED driving 

VCO stop capability 
Thevoltage Controlled Oscillator (VCO) is 
stopped when the L.P.F.2 terminal isconnected 
to the power supply line, and then the stereo 
indicator is turned off 

Easy adjustment 
The monitored free running frequency of VCO 
is 76 kHz at stereo lamp terminal 

L.P.F-I VCO Adjustment 

76kHZ Check 

Fig.1 Blockdiagram and pin connections 



Absolute maximum ratings 
Reference point Pin 5, unless otherwise specified 

Supply voltage Pin 3 vs 6 V 

Lamp voltage Pin 6 V~arnp 8 V 

Lamp current I L ~ P  8 m A 

Power dissipation Pmt 500 mW 

Ambient temperature zrnb 75 "C 

Storage temperature range Tstg -25...+ 150 "C 

Thermal resistance 

Junction ambient 

Min. Typ. Max. 

Rth~n 125 KMI 

Electrical characteristics 
Vs = 3V. Gmb = 25%. reference point Pin 5, fm4 = 1 kHz, unless otherwise specified 

Supply voltage range Pin 3 vs 1.8 5 

Supply current, with lamp off Pin 6 Is 4.5 8 

Stereo input voltage (maximal) 
L+R = 90%. P = lo%, 
fmod = 1 kHz, d = 5% Pin 1 V 

Channel separation Pin 8, 9 
V(L+R) = 180 mVRMS fmod = 100 Hz Ch.Sep. 35 
vp = 20 mVRMs fmod = I kHz Ch.Sep. 30 35 

fmcd = 10 kHz Ch.Sep. 35 
Voltage gain 
y = 200 mVRMs Pin 8.9 - G, 6.5 5.0 3.5 

Channel balance 
= 200 mVRMs 

Lamp sensitivity, 
Pilot input 0 N 

OFF 

Stereo lamp hysteresis 
to  turn-on from turn-off 

Capture range 
vp = 20 mVRMs 

Pin 8.9 Ch.B. 0 1.5 

C.R. 

Carrier leak 
vp = 20 mVRMs 19 kHz C.L. 
YL+R) = 180 ~ V R M S  38 kHz C.L. 

Signal to noise ratio 
y = 200 mVRMs, & = 620 fi Pin 8,9 SIN 



Min. Typ. Max. 
Distortion 

Mono 
y = 200 ~ V R M ~  

Stereo 
V(L+RI = 180 ~ V R M S  
v, = 20 mVRMs, fmd = 1 kHz 

Input resistance 

Output resistance 

Pin 1 

Pin 8,9 

19 kHz S-55dB 

"i 86  438s  e 

Fig.2 Testcircuit 
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Dimensions in rnm 

Case 
SIP 9 

Weight max. 0.8 g 





UELEFUNKEN electronic 
Crealve Mmkgier 

Monolithic Integrated Circuit 

Application: Dual Low voltage Power Amplifier, especially for portable radios and cassette players 

Features: 

Supply voltage range 1.8 V to 10 V Low quiescent current 
Low crossover distortion 0 Stereo configuration 
Very low radiation due to low cut-off Audio output power 2x0.7 W 
frequency 

Fig.1 Block diagram and pin connections 

Absolute maximum ratings 
Reference point Pin 3, unless otherwise specified 

Supply voltage 

Power dissipation 
Gmb = 50°C 

Junction temperature 

Storage temperature range Tw 



Thermal resistance 

Junction ambient 

Min. Typ. Max. 

R ~ J A  100 

Electrical characteristics 
Vs = 4.5U Grnb = 250Cr reference point Pin 3, unless otherwise specified 

Supply voltage range Pin 5 vs 1.8 

Quiescent drain current Pin5 Is 
V s = 8 V .  Pin 5 Is 5 

Output power 
d = lo%, f = 1 kHz 
vS=2.0v ,q=  4 0  Pin 4,6 Po 
V, = 3.0 V, RL = 8 R Pin 4,6 Po 
Vs = 4.5 V, RL = 8 R Pin 4,6 Po 
V, = 9 . 0 ~  R~ = 1 2 n  Pin 4,6 Po 
vs = 6 .0~ ,  RL = 1 6 n  Pin 4,6 Po 
V, = 3.0 V, & = 32 n Pin 4,6 Po 

V, = 4.5 V, q = 32 R Pin 4,6 Po 

Distortion 
Po = 50 rnW, RL = 8 R Pin 4,6 d 

Closed loop voltage gain 
f = l k H z  Pin 4.6 G"f 40 

Power bandwidth (-3 dB) Pin 4,6 B 

Input resistance Pin 1,s Ri 800 

lnput noise voltage 
as = 0, B = 22 ~ ~ . . . 2 2   HZ Pin 1,s vn i 

Supply voltage rejection ratio Pin 4,6 SVR 
Vhum = 0.2 fhum = 100 HZ 

Channel separation 
f = 1 kHz, Po = 0.25 W 

Channel I - Channel 2 Pin4-6 

dB 

kHz 

k n 

Fig. 2 l l i  I I I 

Test circuit 





Dimensions in rnm 

Case 
SIP 9 

Weight rnax. 0.8 g 



4b 
IELEWNKEN electronic 

Monolithic Integrated Circuit 

Application: Dual Low voltage Power Amplifier, especiallyfor portable radios and cassette players 

Features: 
Supply voltage range 1.8 V to 10 V Low quiescent current 

Low crossover distortion Bridge configuration 

Very low radiation due to low cut-off Audio output power 1.4 W 
frequency 

Fig.1 Block diagram and pin connections 

Absolute maximum ratings 
Reference point Pin 3, unlessotherwise specified 

Supply voltage vs 
Powr dissipation 

Tarnb = 50°C 

Junction temperature TI 

Storage temperature range Kw 



Thermal resistance 

Junction ambient 

Min. Typ. Max. 

R ~ ~ J A  100 WW 

Electrical characteristics 
Vs = 4.5V. Grnb = 25'C, reference point Pin 3, unless otherwise specified 

Supply voltage range Pin 5 vs 1.8 10 V 

Quiescent drain current 
RL = 

Output offset voltage 
R L = 8 0  

Output power 
d = 10%. f = I kHz 
Vs = 2.0 V, RL = 4 0 
Vs = 3.0 V, RL= 8 0  
Vs = 4.5 V, RL = 8 0  
Vs = 6.0Y RL= 1 6 a  
Vs = 3.0 V, RL = 32 0 
vs = 4.5 V, RL = 32 0 

Distortion 
Po = 50 mW, RL = 16 R 

Closed loop voltage gain 
f = I kHz 

Power bandwidth (-3 dB) 

Pin 5 

Pin 4 H 6 

Pin 4-6 
Pin 4-6 
Pin 4-6 
Pin 4-6 
Pin 4-6 
Pin 4-6 

Pin 4-6 

Pin 4-6 

Pin 4-6 

16 m A 

50 mV 

mW 
mW 
mW 
mW 
mW 
mW 

% 

dB 

kHz 

Input resistance Pin 1,s Ri 800 kfi  

lnput noise voltage 
Rs = 0, B = 22 Hz ... 22 kHz Pin 1 vni 

Supply voltage rejection ratio Pin 4-6 SVR 
V,,, = 0.2 V, fhum = 100 Hz 

Fig. 2 Test circuit 
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Dimensions in rnm 

Case 
SIP 9 

Weight max. 0.8 g 
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TILEFUNKIN electronic 

Crenlve lkhrolagier 

Monolihic Integrated Circuit 

Application: Dual Low voltage Power Amplifier, especially for portable radios and cassette players 

Features: 
Supply voltage range 1.8 V to 10 V Low quiescent current 
Low crossover distortion 0 Stereo configuration 

a Very low radiation due to low cut-off Audio output power 2x0.7 W 
frequency 

'ro- 

Fig.1 Block diagram and pin connections 



Absolute maximum ratings 
Reference point Pin 4, unless otherwise specified 

Supply voltage 

Power dissipation 
Zrnb = 50°C 

Junction temperature 

Storage temperature range Tag -25...+ 150 

Thermal resistance 

Junction ambient 

Min. Typ. Max. 

6 h ~ n  100 

Electrical characteristics 
Vs = 4.5Y xmb = 25'C, reference point Pin 4, unless otherwise specified 

Supply voltage range Pin 2 vs 1.8 

Quiescent drain current 
RL=m Pin 2 Is 5 

Output power 
d - lo%, f = I kHz 
Vs=2.0V,RL= 4S1 
Vs=3.0V,RL= 8 f l  
Vs = 4.5V, RL= 8S1 
Vs=9.0V,&= 120. 
Vs = 6.0V, RL= 16fl 
v, = 3.0 V, RL = 32 n 

Pin 1,3 PO 
Pin 1,3 PO 
Pin 1,3 PO 
Pin 1,3 Po 
Pin 1,3 PO 
Pin 1,3 PO 

Pin 1,3 Po 

Distortion 
Po= 50 mW, & =  8Cl Pin 1,3 d 

Closed loop voltage gain 
f = l  kHz Pin 1,3 GVI 40 

Pin 1,3 B 

dB 

kHz 

kCl 

Power bandwidth (-3 dB) 

Input resistance Pin 6,7 6 800 

lnput noise voltage 
Rs = 0, B = 22 Hz ... 22 kHz Pin 6.7 v" i 

Supply voltage rejection ratio Pin 1,3 SVR 
Vhum = 0.2 fhum = 100 HZ 

Channel separation 
f = 1 kHz, Po = 0.25 W 

Channel I - Channel 2 Pin 1 - 3  



8 5  4 9 6 4  e 

Fig. 2 Test circuit 



Dimensions in mm 

Case 
DIP 8 

Weight rnax. 0.8 g 



0 
RELEFUMKEM electronic 

Monolithic Integrated Circuit 

Application: Dual Low voltage Power Amplifier, especiallyfor portable radios and cassette players 

Features: 
Supply voltage range 1.8 V to 10 V Low quiescent current 

Low crossover distortion Stereo configuration 

Very low radiation due to low cut-off Audio output power 1.4 W 
frequency 

Fig.1 Block diagram and pin connections 



Absolute maximum ratings 
Reference point Pin 4, unless otherwise specified 

Supply voltage vs 10 

Power dissipation 
Gmb = 50°C 

Junction temperature Ti 150 

Storage temperature range Tsts -25...+150 

Thermal resistance 

Junction ambient 

Min. Typ. Max. 

R ~ ~ J A  100 

Electrical characteristics 
Vs = 4.5V, Kmb = 25'6 reference point Pin 4, unless otherwise specified 

Supply voltage range Pin 2 vs 1.8 

Quiescent drain current 
. .. 

, R,=- 

Output power 
R L = 8 n  

Output power 
d =  lo%, f =  1 kHz 
v s = 2 . 0 v , q =  4 n  
Vs = 3.0M RL = 8C.l 
Vs=4.5V,RL= E n  
Vs = 6.OY RL = 16 C.l 
Vs = 3.0 V, RL = 32 C.l 
vs = 4.5 V, RL = 32 n 

Distortion 
P, = 50 rnW, RL = 16 a 

Pin 2 Is 5 

Pin 1 H 3 + VO0 

Pin 1-3 PO 
Pin 1-3 PO 
Pin 1-3 PO 
Pin 1-3 PO 
Pin 1-3 PO 
Pin 1-3 Po 

Pin 1-3 d 

Closed loop voltage gain 
f = I kHz Pin 1-3 Gd 40 

Power bandwidth (-3 dB) Pin 1-3 B 

Input resistance Pin 7 Ri 800 

lnput noise voltage 
Rs = 0, B = 22 Hz...22 kHz Pin 7 v" , 

Supply voltage rejection ratio Pin 1-3 SVR 
V h u m  = 0.2 V, fhum = 100 HZ 

dB 

kHz 

k n  
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Fig. 2 Test circuit 



Dimenslons in mm 

Case 
DIP 8 

Weight max. 0.8 g 
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~ ~ f f  UJNKEN electronic 
Creative Techndog~es 

TDA 1220 B 

Monolithic Integrated Circuit 

Application: AMfFM-IFAmplifierfor portable radios 

Features: 

Large supply voltage range 
Vs = 3...16V 
High sensitivity and low noise 
Very low tweet 
Very high signal handling (1 V) 

Sensitivity regulation facility 

High recovered audio signal (100 mV) 
suited for stereo decoders and 
radio recorders 
Very simple DC switching of AM-FM 
High stability of electrical characteristics 
from 3Vto 16V 
Low current drain 

1 

11 13 

I 
f.F.1 

I 1 
AM IF AM 

RF arnpllfler arnpl1fl.r detector 

and mixer 

FM-IF I 

_.a 
"s 

iH 

AFC 
O"1PUt 

I 6  4 I D 8 .  

Fig.1 Block diagram and pin connections 



TDA 1220 6 

Mixer Output b IF FM BYWSS 

Amplified AGC (Bypass) FM Detector 

AM Deteclor Bypass Ground 

AM Detector +vs 

AGC (Bypass) AF 011tpuI 

85463111) 

Pin connection 

Absolute maximum ratings 
Reference point Pin 11, unless otherwise specified 

Supply voltage Pin 10 vs 

Ambient temperature Gmb 

  unction temperature 

Storage temperature range 

Thermal resistance 

Junction ambient 

Min. Typ. Max. 

R ~ ~ J A  100 WW 

Electrical characteristics 
Vs = 9V, reference point Pin 11, Gmb = 25OC, unless otherwise specified 

Supply voltage range Pin 10 vs 3 16 V 

Supply current Pin10 Is 10 m A 

AM-Amplifier 
6 = 1 MHz, fiF = 455 kHz, fmOd = 1 kHz, rn = 0.3 

Input sensitivity 
SIN = 26 dB Pin 2 V 

Signal to noise ratio 
y = 10mV Pin9 SIN 



Min. Typ. Max. 

100 
AGC range 

AVoAF/KA~ = 10 dB, rn = 0.8 Pin 2 

AF voltage at demodulator output 
y = l m V  Pin 9 

Distortion 
y = 1 rnV Pin 9 

Max. input signal handling capability 
rn = 0.8, d < 10% Pin 2 

Input resistance Pin 2-4 

lnput capacitance Pin 2-4 

Pin 9 

Pin 9 

Output resistance 

Tweet 2 IF 
y = l m V  

Tweet 3 IF 
v , = l m V  

Pin 9 

FM-IF-Ampli f ier 
t;F = 10.7 MHz, Af = k22.5 kHz, fmod = 1 kHz 

Limiting threshold (-3 dB) Pin 9 

Pin 16 AMR 

Signal to noise ratio 
~ = l r n V  Pin 9 SIN 

Distortion Pin 9 
~ = l r n V  Af = f 75 kHz 

Af = k 22.5 kHz 
(double tuned) Af = k 22.5 kHz 

AF voltage at demodulator output 
n = l r n V  Pin 9 

lnput resistance 

lnput capacitance 

Pin 16 

Pin 16 

Output resistance Pin 9 
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TDA 1220 B 

Application: 



Dimensions in mm 

Case 
20 A 16 DIN 41 866 
JEDEC MO 001 AC 

DIP 16 
Weight max. 1.5 g 



TDA 1083 TELLFUNKEN electronic 
Creative Techmlopies 

Monolithic Integrated Circuit 

Applications: AM-IN- and Audio-Amplifier 

Features: 
Large supply voltage range 
Vs= 3...12 V 

High AM-Sensitivity 

Limiting threshold voltage Vi =50 pV 

Audio output power Po = 0.7 W 
AFC-connection for VHF-Tuner 

AM-FM switching without high 
frequency voltages 

1 IF-Dewupling 
2 IF-Input 
3 HFGround 
4 AM-Mixer output 
5 AM-Oscillator circuit 
6 AM-Input 
7 AM-Decoupling 
8 Demodulator-Output 
9 Audioqnput 

10 Audio-Feedback 
11 AudioGround 
12 Audio-Output 
13 +Vs 
14 Demodulator circuit 
15 Demodulator circuit 
16 AGCIAFGVoltage 

Fig. 1 Block diagram and pin connections 

Description: 
Theintegrated circuitTDA1083 includes, with exception of theFMfrontend,acompleteAM-IFM-radiocircuit 
with audio power amplifier. 
An internal Z-diode stabilizes the supply voltage at Vs = 13 V, which allows with the aid of a resistor and a 
rectifier, the circuit to be driven by a higher external supply voltage. 

Absolute maxlmum ratings 
Reference points Pin 3 and 11, unless otherwise specified 

Supply voltage range Pin 13 vs 
Supply current when using the 
integrated stabilisation circuit 

Vs = 12.5 ... 14.3 V Pin 13 Is 

Power dissipation 
Tamb = 65OC 

Junction temperature 

Storage temperature range T ~ t g  



Thermal resistance 

Junction ambient 

Min. Typ. Max. 

RthjA 100 KNL' 

Electrical characteristics 
Vs = 9 V, reference points Pin 3 and 11, Tamb = 25OC, unless otherwise specified 

AF Amplifier 

AF voltage amplification 
f =  1 kHz 

Input impedance Ri 

Output power Fig. 4, 5 
Vs = 5.5 V, RL = 8 0, = 10 O/O Po 

AM-IF Amplifier 
f, = 1 MHz, flF = 455 kHz, fmOd = 1 kHz, m = 0.3 

DC voltages at AM mode without signal at: 
V s = 3 V  Pin 10 Vioe 1.2 

Pin 12 v 1 2 ~  1 .O 
Pin 13 v136 3.0 3.0 
Pin 16 VI~B 1.25 

Is = 42 mA (Vs = 12.5 ... 14.3 V) Pin 10 vioe 1.2 
Pin 12 VI~B 5.9 
Pin 13 VI~B 12.5 13.3 
Pin 16 VISE 1.5 

Regulation range for: 
hAF/VoAF = -10 dB Pin 6 A vi 70 

AF voltage at demodulator output Pin 8 VOAF 1 00 

FM-IF Amplifier 
flF = 10.7 MHz, d f  = f 22,5 kHz, fm4 = 1 kHz 

DC voltages at FM mode without signal at: 
V s = 3 V  Pin 10 VIOB 1.2 

Pin 12 VIZB 1 .o 
Pin 13 v~36 3.0 3.0 
Pin 16 V16e 1.8 

Is = 42 mA (Vs = 12.5 ... 14.3V) , Pin 10 -; VIOB 1.2 
Pin 12 

8.. . . . -, v126 5.9 
Pin 13 VI~B 12.5 13.3 
Pin 16 vise 2.0 

Limiting threshold (-3 dB) Pin 2 vi 50 

AF voltage at demodulator output Pin 8 VOAF 100 



TDA 1083 

Different dcvoltages are developed at Pin 16 due togain spread of AM-IF-amplifier. To determinethevalue of 
parallel resistance R8, at the output of the demodulator Pin 8 for Vs= 9V,Ah4 modewithout signal, dcvoltage 
should be selected at Pin 16. 

Available in following voltage groups: 

1.9 ... 2.1 V 

33 k!3 

3 

v16 

R8 

Group 

1.4 ... 1.7 V 

OD 

1 

1.7 ... 1.9 V 

47 kn 

2 
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Po- 
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'OAF 

100 
mV, % 

A t =  f 22.5 kHz 

10 

1 

0.1 
0.001 0.01 0.1 1 10 100 mV 

'~FM- 



Components in Fig. 9 

LI = 4 Wdg 0 0.45 CuL. Threaded core 7 . 5 ~ 3  material: f l 01  U8 (Vogt GmbH) 
L; ' = 5 Wdg 0 0.45 CuL 

L3 = 5 Wdg 0 0.45 CuL, air core 0 3.5 mm 

LI = 3+3 Wdg 0 0.45 CUL, air core 0 2.7 mm 

L6 = 12 . Wdg 0 0.25 CuL, Pin 3-1, Filter kit 154 AN(C) or 154ANS-7 A6363AO (TOKO, Componex) 
LS = 2 - Wdg 0 0.25 CuL, Pin 4-6 

L7 7 Wdg 0 0.25 CUL, Pin 6-3, fllter kit 154AN(C) or 154EES-7 A6392FA (TOKO, Componex) 

LB = 7 Wdg 0 0.1 6 CUL. Pln 1-4, Filter kit 154AN(C) or 154EES-7 A6391ABM (TOKO. Componex) 
Ls = 5 Wdg 0 0.1 6 CUL, Pin 2-6 

LIO = 96 Wdg 0 0.25 CuLs, Ferrite aerial 0 8x130 mm, Type 031039-2103606. (Draloric) 
L I I  = 6 Wdg 0 0.25 CuLs 

LIZ = 78 Wdg 0 0.09 CUL. Pin 3-4. Filter kit RBR or RWOS-6A7609AAU (TOKO, Componex) 
L13 = 7 ~ d g  0 0.09 CUL. Pin 2-1 

LI,  = 18 Wdg 0 0.09 CUL. Pin 3-4. Filter kit RHN(C) or RHCS-1A7607AQH (TOKO, Componex) 
LIS = 46+100 Wdg 0 0.09 CuL, Pin 6-2-1 

h e  = 72+72 Wdg 0 0.09 Cul Pin 3-4/64, Filter kit RHN(C) or RHNS-lA7608AZP (ToKO, Componex) 

455 kHz = Ceramic filter LBF 6 (Componex) or CFU 445 H (Stettner) 

10.7 MHz = Ceramlc filter 10.7 MF-18 (Componex) or SFE 10.7 MA (Stettner) 

D,,, D, = Ferrlt bead on the transistor terminal 

Dm = 16 Wdg 0 0.25 CuL, 0 2 air core 

Dl, = 6 Wdg 0 0.15 CuL, @ 2 . 1 ~ 3  mm Ferrit bead 

C, = Cl,  = 4.5 ... 20 pF, Variable capacitor Type CY2-22124-RT02 (TOKO, Componex) 
Clo = 5... 80 pF 
c2 I = 5...140 pF 

Re = according to gain groups -, 47 kQ or 33 kQ 





TDA 1083 

Fig. 10 Layout of circuit board (soldered side) of the FM-/AM-receiver 

Fig. 11 Printed board with components for FM-/AM-receiver 
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TDA 1083 

26.550 ... 26.685 MHz 

Oscillator Clrcult 
8 2  2 2 8 5  0 

LI = 3 Wdg 0 0.25 CUL Pln 3-4 
(Neosld 7F1) 

L, = 3+4 Wdg 0 0.25 CUL Pln 1-23 
(Neosld 7F1) 

L, = 3 Wdg 0 0.25 CUL Pln 4-5 

L, = 8 Wdg 0 0.45 CUL Pin 1-2 
(Neosld 7F1) 

L5 = 1 Wdg 0 0.25 CUL Pin 3-4 

L, = 30 Wdg 0 0.08 CuLPln 4-5 

L, = 76+76 Wdg 0 0.08 CUL Pin 1-53 
(Neosld 7A1) 

Dr = 4 Wdg 0 0,25 CUL Ferrit bead 

455 kHz = Ceramic filter LFB 6 (Componex) 
or C N  455 H (Stettner) 

Re = Volume control 

R, = Squelch 
L. = 154 Wdg 0 0.08 CUL Pin 1-3 

(Neosid 7A1) 

Fig. 12 27 MHz-receiver circuit 
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0 27 MHz Receiver 

Fig. 13 Layout of circuit board (soldered side) for 27 MHz-receiver 

Fig. 14 Printed board with components for 27 MHz-receiver 
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Dimensions in rnm 

Case 
20 A 16 DIN 41 866 

JEDEC MO 001 
Weight max. 1.5 g 
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UELEFUMKEM electronic 

Monolithic Integrated Circuit 

Application: Phase Locked Loop (PLL) FM Stereo Multiplex for portable and car radios 

Features: 

Excellent pilot sensitivity Easy adjustment 
VP(ON) = 9 ~ V R M S  (typ.1 The monitored free running frequency of VCO 
Operating supply voltage range is 38 kHz at stereo lamp terminal 
Vs = 3.5 ... 12 V Excellent channel separation through 
Suitable for LED driving entire audio frequency range; 45 dB 

VCO stop capability Low distortion 0.08% (typ.) 
Thevoltage Controlled Oscillator (VCO) is 
stopped when the L.P.F.2 terminal is 
connected to the power supplv line, 
and then the stereo indicator is turned off 

p Input 
L.P.F-1 VCO Adjustment 

Fig. 1 Block diagram and pin connections 



Absolute maximum ratings 
Reference point Pin 5, unless otherwise specified 

Supply voltage Pin 3 vs 

Lamp voltage Pin 6 Vhmp 

Lamp current continuation 
Peak 

Power dissipation 

Ambient temperature 

Storage temperature range 

Thermal resistance 

Junction ambient 

Min. Typ. Max. 

Rth~n 125 WW 

Electrical characteristics 
Vs = 8 8  Tamb = 25'C, reference point Pin 5, fmOd = 1 kHz, unless otherwise specified 

Supply voltage range Pin 3 vs 3.5 12 

Supply current, with lamp off Pin 6 1s 11 18 

Input resistance Pin 1 Ri 33 

Stereo input voltage (maximal) 
L+R = 90%, P" = lo%, fmOd = 1 kHz Pin 1 4 

Channel separation Pin 8,s 
YL+R) = 180 ~ V R M S ,  f = 20 mVRMs Ch.Sep. 36 45 

Voltage gain 
y = 200 mVRMs 

Channel balance 
6 = 200 mVRMs 

Lamp sensitivity, 
Pilot input ON 

OFF 

Stereo lamp hysteresis 
to turn-on from turn-off 

Pin 8, 9 
6 - 2  0.5 + 2  

Pin 8,9 
Ch.B. 

Capture range 
vp = 20 m v ~ ~ s  C.R. + 3 

I )  P = Pilot input signal 





Ch. 



Ch. 

0.1 1 1 0  kHz 

'mod - 

I C .  R = Capture Range 

L. R = Lock Range 

0.1 1 10 kHz 
f -  





Application 



U 2343 B 

Dimensions in mm 

Case 
SIP 9 

Weight rnax. 0.8 g 



A \V 

UEREFUNKEM electronic 

Monolithic Integrated Circuit 

Applications:AM/FM-IF-Amplifier for mains and battery operated radios 

Features: 

Large supply voltage range 
Vs=3 ... 16V 

High AM-Sensitivity 

Limiting threshold voltage Vi= 3 0  pV 

AFC-output with reference voltage 
connection 

AM-Oscillator for LW, M W  and SW 

Single output for field strength 
indication of AM and FM 

Single pole ended AM-FM switch 
without high frequency voltages 

1 +3 IF-Decoupling 7 FM-Demodulator Circuit 12 AM-IF-Input 
2 Ground. Reference Point and AM-AGC-Capacitance 1 3  AM-Mixer Output 
4 FM-IF-Input 8 AFC-Output 14 AM-Oscillator Circuit 
5 FM-Reference Voltage 9 +Vs 15 AM-Decoupling 
6 Field Strength 10  Demodulator Output 1 6  AM-Input 

Indication 1 1 AM-Reference Voltage 

Fig. 1 Block diagram and pin connections 

Description 
The integrated circuit U 2416 El includes, with exception of the FM front end, a complete AMIFM-radio- 
circuit. To drive a tunning diode for FM, there is a possibility of a AFC-connection (current source) and 
reference voltage terminal. 
Field strength for AM and FM can be read on one instrument. 



Absolute maximum ratings 
Reference point Pin 2, unless otherwise specified 

Supply voltage range Pin 9 Vs 

Ambient temperature 

Junction temperature 

Storage temperature range T~t, -25...+ 150 

Thermal resistance Min. Typ. Max. 
Junction ambient 

R t h ~ ~  100 
Electrical characteristics 

V, = 9 V, reference point Pin 2, Fig. 2, Tarn, = 25 OC, unless otherwise specified 

Supply voltage range Pin 9 Vs 3 

A M  Amplifier 

f = 1 MHz, f,, = 455 kHz, f,,, = 1 kHz, rn = 0.3 

Supply quiescent current Pin 9 Is, 1 4  

Signal to  noise ratio 
vi= 1.5 pV 

S+N 
Pin 10 

S+N 
Pin 10  

Regulation range 
~ ~ , A ~ V o A , = - l O d b . v i = l O O r n V  Pin16 AVi 

AF voltage at demodulator output 
vi= 1 mV Pin 10  VonF 

Distortion 
vi = 1 mV Pin 1 0  d 

Demodulator output voltage Pin 1 0  Vo 

FM-IFAmplifier 
f,, = 10.7 MHz, Af = + 22.5 kHz, fmcd = 1 kHz 

Supply quiescent current Pin 9 I,, 

Limiting threshold (-3 dB) P i n 4  Vl 

Signal to noise ratio 
vi= 10  p v  S+N 

Pin 1 0  

vi = 3 0  VV S+N 
Pin10 26  

vl= 10  mV S+N 
Pin 1 0  65 

AF voltage at demodulator output 
vi = 1 0 m V  Pin 1 0  VonF 



Min. Typ. Max. 

Distortion 
vi= 3 mV Pin10 d 0.8 Yo 

AM-rejection 
Vi= 10mV,m=0.3 Pin10 AMR 4 0  dB 

Demodulator voltage Pin10 v,, 1.3 V 

Reference voltage FM Pin 5 V, 2.45 V 

Current from Pin 5 
'0  0.2 mA 

Fig. 2 Test circuit 









Typical D. C. voltages for Vs = 6 V 

Pin No: AM FM Unit 

1 IF-input decoupling 1 .O 1.4 V 
2 Ground 0 0 V 
3 IF-input decoupling 1 .O 1.4 V 
4 FM-IF input 1 .O 1.4 V 
5 FM stabilised voltage - 2.45 V 
6 Field strength indication 0.1 5 0.15 V 
7 FM-IF/AM-AGC 0.5 0 V 
8 FM-AFC - 2.3 V 
9 Supply voltage, +V, 6 6 V 

10 Demodulator output 1.7 1.8 v 
11 AM-stabilised voltage 2.45 - V 
12 AM-IF input 1 .O 1.4 V 
13  AM-mixer output 6 6 V 
14 AM-oscillator 6 6 V 
15 AM input decoupling 1.65 - V 
16 AM input 1.65 - V 

Dimensions in rnrn 

Case 
2 0 A  16 DIN 41 866 
JEDEC MO 01 5 AH 

DIP 16 
Weight max. 1.5 g 





Q 
UELEFUNREM electronic 

Creative Techmbgles 

Monolithic Integrated Circuit 

Applications:AM/FM-IF-Amplifier for mains and battery operated radios 

Features: 

(. Large supply voltage range 
Vs=3 ... 16V 

(. High AM-Sensitivity 

(. Limiting threshold voltage Vi= 30 pV 

AFC-output with reference voltage 
connection 

AM-oscillator for LW, M W  and SW 

Single output for field strength 
indication of AM and FM with LED 

(. Single pole ended AM-FM switch 
without high frequency voltages 

6 

14 

- 
FM- 

,I 
Demodul.tor 

P, - 
T , .  AFC 

4 1 2 5  5 7 -10 

1 +3 IF-Decoupling 7 FM-Demodulator Circuit 12 AM-IF-Input 
2 Ground, Reference Point and AM-AGC-Capacitance 13 AM-Mixer Output 
4 FM-IF-Input 8 AFC-Output 14 AM-Oscillator Circuit 
5 FM-Reference Voltage 9 +V, I5 AM-Decoupling 
6 Field Strength 10 Demodulator Output 1 6  AM-Input 

Indication 1 1 AM-Reference Voltage 

Fig. 1 Block diagram and pin connections 

Description 
The integrated circuit U 2417 0 includes, with exception of the FM front end, a complete AM/FM-radio- 
circuit. To drive a tunning diode for FM, there is a possibility of a AFC-connection (current source) and 
reference voltage terminal. 
Field strength for AM and FM can be read on one LED. 



Absolute maximum ratings 
Reference point Pin 2, unless otherwise specified 

Supply voltage range Pin 9 Vs 1 6  V 

Ambient temperature 

Junction temperature 

Storage temperature range T~t,  -25...+ 150 OC 

Thermal resistance Min. Typ. Max. 
Junction ambient R t h ~ ~  100 K/W 

Electrical characteristics 

Vs = 9 V, reference point Pin 2, Fig. 2, Jam,= 25 "(2, unless otherwise specified 

Supply voltage range Pin 9 Vs 3 16  V 

A M  Amplifier 
fi= 1 MHz, fIF = 455 kHz, fmo, = I kHz, m = 0.3 

Supply quiescent current Pin 9 Is, 

Signal to noise ratio 
vi= 1.5 pV 

S+N 
Pin 10  

S+N 
Pin 1 0  

S+N 
Pin 10  

Regulation range 
AVO, JVoAF = -1 0 db, v, = 100 mV Pin 1 6 AVi 

AF voltage at demodulator output 
vi = 1 mV Pin 10  V,,, 

Distortion 
vi = I mV Pin 10  d 

Demodulator output voltage Pin 1 0  Vo 

FM-IFAmplifier 
f,, = 10.7 MHz, Af  = f 22.5 kHz, fmod = 1 kHz 

Supply quiescent current Pin 9 Is, 

Limiting threshold (-3 dB) Pin 4 Vi 

Signal to noise ratio 
vi= 10  pv  

S+N 
Pin 10  ,,, 

S+N 
Pin 1 0  

S+N 
Pin 1 0  



Min. Typ. M a x  

AF voltage at demodulator output 
vi= 1 0  mV Pin 1 0  V,,, 

AM-rejection 
Vi= 10 mV, m=0.3  Pin 10 AMR 

Reference voltage FM Pin 5 Vo 

Current from Pin 5 
'0 

Fig. 2 Test circuit 









Typical D. C. voltages for Vs = 6 V 

Pin No: AM FM Unit 

1 HF-input decoupling 1 .O 1.4 V 
2 Ground 0 0 V 
3 IF-input decoder 1 .O 1.4 V 
4 FM-IF input 1 .O 1.4 V 
5 FM stabilised voltage - 2.45 V 
6 Field strength indication 6 6 V 
7 FM-IF/AM-AGC 0.5 0 V 
8 FM-AFC - 2.3 V 
9 Supply voltage, +V, 6 6 V 

10  Demodulator output 1.7 1.8 V 
11 AM-stabilised voltage 2.45 - V 
12  AM-IF input 6 6 V 
13  AM-mixer output 6 6 V 
1 4  AM-oscillator 6 6 V 
15 AM input decoder 1.65 - V 
16  AM input 1.65 - V 

Dimensions i n  m m  

Case 
2 0 A 1 6 D I N 4 1 8 6 6  
JEDEC MO 01  5 AH 

DIP 16 
Weight max. 1.5 g 





4@ 
UELEPUMKEM electronic 

Creative Technologies 

Monolithic Integrated Circuit 

Application: Audio-Amplifier for portable radios, cassette recorders and general purposes. 

Features: 

Large supply voltage range 
Vs = 3...16V 
Low cross-ower distortion 
Low harmonic distortion 

Fig. 1 Block diagramm and pin connections 

Absolute maximum ratings 
Reference point Pin 2, Pin 6 

Supply voltage 

Peak output current 

Power dissipation 
Grnb = 50°C 

Junction temperature 

Storage temperature range 

Audio output power Po = 1.6W 
High supply voltage rejection ratio 
Bootstrap circuit 

Pin 4 vs 

Pin 3 leu 



Thermal resistance Min. Typ. Max. 

100 Junction ambient R~MA 

Electrical characteristics 
Vs = 99V, reference point: Pin 2, Pin 6, G, = 40 dB, f = 1  kHz, 
RL = 8 Q d =  lo%, Tarnb = 25'C, unless otherwise specified 

Supply voltage range Pin 4 vs 
Quiescent output voltage Pin 3 VOB 

Quiescent drain current 
Vs= 3 V  Fig. 2 Pin 4 Ise 
vs= 9 v  Iss 
v,= l 6 V  Iss 

Output power PO 

Supply voltage rejection ratio 
Vh,, = 0.35 V, Cq = 10OPF, fhum = 100 HZ SVR 

Input resistance Pin 8 Ri 

Band width (-3 dB) Fig. 2 B 

Distortion Fig. 2 
Po = 50 rnW 

Voltage gain Gv 

Output noise voltage 
RG = 0, B = 22...22000 Hz Pin 3 V"O 

Fig. 2 Test circuit for: Po, Pt,, d, V,,, B, G, and application note 





Dimensions in rnm 

Case 
20A8DIN 41866 

DIP 8-polig 
Weight max. 0.8 g 



UELEWMKEM electronic 
Creawelechnologiss 

Monolithic Integrated Circuit 

Application: Audio-Amplifier for portable radios, cassette recorders and general purposes. 

Features: 
Large supply voltage range 
Vs = 3...16 V 
Low cross-over distortion 
Low harmonicdistortion 
Adjustable voltage gain 
G" = 34 ... 54 dB 

8 0  4922  0 A 

Fig. 1 Block diagramrn and pin connections 

Absolute maximum ratings 
Reference point Pin 2, Pin 6 

Supply voltage 

Peak output current 

Power dissipation 
Tsmb = 50% 

Junction temperature 

Storage temperature range 

A u d i o  output pomr  Po = 1.5 W 
Connection possibility for an external 
capacitor to suppress hum voltage 

(. Bootstrap circuit 

Pin 4 VS 

Pin 3 /OM 



Thermal resistance Min. Typ. Max. 

100 Junction ambient S ~ J A  

Electrical characteristics 
Vs = 9V, reference point: Pin 2, Pin 6, Gv = 40 dB, f = 1 kHz, 
RL = 8 Q d = 10%. Trnb = 25'C, unless otherwise specified 

Supply voltage range Pin 4 vs 

Quiescent output voltage Pin 3 v o ~  

Quiescent drain current 
Vs= 3 V  Fig. 2 Pin 4 fss 
vs= 9 v  fss 
Vs= 16V fse 

Output power PO 

Supply voltage rejection ratio 
Vhum = 0.35 V, Cl = 47pF, fhum = 100 Hz SVR 

Input resistance Pin 8 Ri 

Band width (-3 dB) Fig. 2 B 

Distortion Fig. 2 
Po = 50 rnW 

Voltage gain, closed loop 
Rl = 91 fl Gv 

Output noise voltage 
& = 0, B = 22...22000 Hz Pin 3 V ~ O  

Fig. 2 Test circuit for: Po, Pmt, d, V,,, 13, Gv and application note 





Dimensions in mm 

Case 
20 A 8 DIN 41 866 

DIP 8 
Weight max. 0.8 g 



VELEFUMREM electronic 
Geat~veTechndouls 

Monolithic Integrated Circuit 

Applications: AM-/FM-/IF-Amplifier for portable radios 

Features: 
Large supply voltage range 
Vs = 3...15 V 

High AMSensitivity 

Limiting threshold voltage Vi = 50 pV 

AM-Oscillator for LW, h4W and SW 

AM-FM switching without high 
frequency voltages 

Additional audio preamptifler 
G, = 10 dB 

1 IF-Decoupling 
2 IF-Input 
3 Ground 
4 AM-Mixer output 
5 AM-Oscillator circuit 
8 AM-Input 
7 AM-Decoupling 
8 Demodulator-Output 
9 AudioJnput 

10 Audio-Output 
11 + y  
12 Demodulator clrcult 
13 Demodulator clrcuil 
14 AGC-/A-&Itage 

Fig. 1 Block diagram and pin oonnectlons 

Description 

The integrated circuit U 416 B includes, with exception of the FM front end and audio amplifier, a complete 
AM-IFM-radio-circuit with additional audio preamplifier with G, = 10 dB. 

Absolute maximum ratlngs 

Reference point Pin 3, unless otherwise specified 

Supply voltage range Pin 11 vs 

Power dissipation 
Gmb = 65OC 

Junction temperature 

Storage temperature range 

S o t  



Thermal resistance 

Junction ambient 

Min. Typ. Max. 

&JA 200 WW 

Electrical characteristics 
Vs = 9 V, reference points Pin 3, Gmb = 25OC, unless othetwise specified 

AF Amplifier 

Voltage amplification 
f=l kHz 

Input resistance 

Load resistance 

Pin 10 Gv 

Pin 9 

Pin 10 RL 

AM-Amplifier 
f, = 1 MHz, f i F  = 455 kHz, fmod = 1 kHz, m = 0.3 

Total supply quiescent current ~ S B  6 10 rn A 

Output quiescent voltage Pin 8 VOB 1.45 2.1 V 
Pin 10 VOB 6 8 V 

AGC-Quiescent voltage Pin 14 VAGCB 1.4 2.1 V 

Regulation range 
AKAF/VoAF = 10 dB Pin 6 A Vi 

AF-Voltage at demodulator output Pin 8 VOAF 

Total supply quiecent current 1s B 7 15 rn A 

AF-Output quiescent current Pin 8 VOB 1.5 3 V 
Pin 10 vos 6 8 V 

AFC-Quiescent current Pin 14 VAFCB 1.8 2.8 V 

Limiting threshold (-3 dB) Pin 2 vi 50 PV 

AF-Voltage at demodulator output Pin 8 VOAF 1 00 mV 

Different dc voltages are developed at Pin 14dueto gain spread of AM-IF-Amplifier. To determine thevalue of 
~arallel resistance RR at the output of the demodulator Pin 8 for Vs= 9V, AM modewithout signal, dcvoltage 
should be selected at Pin 14. 

Voltage groups designation: 

( 



Fig. 2 FM-/AM-Receiver circuit 





Dimensions In mm 

Case 
20 A 14 DIN 41 866 
JEDEC MO 001 AA 
Weight max. 1.5 g 





4@ 
U electronic 

Monolithic Integrated Circuit 

Applications: AM-/FM-RF- and Audio-Amplifier 

Features: 

Large supply voltage range Audio output power Po = 0.7 W 
Vs = 3...15 V AM-Oscillator for LW, MW and SW 
High AMSensitivity AM-FM switching without high 
Limiting threshold voltage Vl = 50 pV frequency voltages 

1 IF-Decoupling 
2 IF-Input 
3 RF-Ground 
4 AM-Mixer output 
5 AM-Oscillator circuit 
6 AM-Input 
7 AM-Decoupling 
8 Dernodulator-Output 
9 Audio-Input 

10 Audio-Feedback 
11 AudioGround 
12 Audio-Output 
13 +V, 
14 Demodulator circuit 
15 Demodulator circuit 
16 AGC-IIAFC-Mltage 

Fig. 1 Block diagram and pin connections 

Description 
The integrated circuit U 417 B includes, with exception of the FM front end, a complete AM-/FM-radiocircuit 
with audio power amplifier. 

Absolute maximum ratings 

Reference points Pin 3,11, unless otherwise specified 

Supply voltage range Pin 13 vs 

Power dissipation 
Grnb = 65OC s o t  

Junction temperature ? 
Storage temperature range T ~ t g  

Thermal resistance 

Junction ambient 

Min. n p .  Max. 

. 100 WW 



Electrical characteristics Min. lyp. Max. 
Vs = 9 V, reference points Pin 3 and 11. Tmb = 25°C. unless otherwise specified 

AF Amplifier 
RI = 16 0, d = lo%, Fig. 3, 5 

Output power Pin 12 6 0.7 W 

Input resistance Pin 9 Ri 800 kn 

Band width (-3 dB) 6 1 00 ... 80 000 Hz 

Distortion 
6=mW 

Voltage gain, 
closed loop Pin 12 GU 37 40 43 dB 

Output noise voltage 
RG = 0, B = 22 ... 22000 Pin 12 Vn.3 

AM-Amplifier 
fi = 1 MHz, flF= 455 kHz, fmod = 1 kHz, m = 0.3 

Supply quiescent current Pin 13 Ise 8 19 m A 

Output quiescent voltage Pin 12 VOB 3.9 4.7 V 

AGC-Quiescent voltage Pin 16 VAGCB 1.4 2.1 V 

Regulation range 
AVaAF/&AF = -10 dB Pin 6 A 6  

AF voltage at demodulator output Pin 8 v~~~ 

FM-IF Amplifier 
flF = 10.7 MHz, Af = f 22.5 kHz, fmod = 1 kHz 

Supply quiescent current Pin 13 1s B 10 20 m A 

Output quiescent voltage Pin 12 voe 3.9 4.7 V 

AFC-Quiescent voltage Pin 16 VAFCB 1.8 2.8 V 

Limiting threshold (-3 dB) Pin 2 VI 50 PV 

AF voltage at demodulator output Pin 8 VOAF 100 mV 

Different dc voltages aredeveloped at Pin 16 due togain spread of AM-IF-amplifier. To determine thevalue of 
parallel resistance RB at the output of the demodulator Pin 8 for Vs = 9 V, AM mode without signal, dcvoltage 
should be selected at Pin 16. 

Voltage groups designation: 

3 

1.9 ... 2.1 V 
33 m 

Group 

V~B 

R8 

1 

1.4 ... 1.7 V 
m 

2 

1.7 ... 1.9 V 
47 kn 







0.001 0.01 0.1 1 io  roo mv 

"~FM- 



Dimensions in mm 

Case 
20 A 16 DIN 41 866 

JEDEC MO 001 
Weight max. 1.5 g 



UELEFUNKEN electronic 
Creat~veTahnobg~s 

Monolithic Integrated Circuit 

Applications: AM-/!WAF- and Audio-Amplifier 

Features: 
Large supply voltage range AM-Oscillator for LW, MW and SW 
V s = 3  ... 15 V Connection possibility for an external 
High AM-Sensitivity capacitor to suppress hum voltage 
Umiting threshold voltage & = 5 0 f l  AM-FM switching without high 
Audio output power Po = 1 W frequency voltages 

1 AGCIAWoltage 
2 IF-Decoupllng 
3 IF-Input 
4 RF-Gmund 
5 AM-Mixer output 
6 AM-Oscillator circuit 
7 AM-Input 
8 AMDecoupling 
9 Demodulator-Output 

10 Ripple rejection 
11 Audio-Input 
12 Audio-Feedback 
13 AudioGround 
14 Audioeutput 
15 + V ,  
16 + Vs 
17 Demodulator circuil 
18 Demodulator circuil 

Fig. 1 Block diagram and pin connections 

Description 
The integrated clrcuit U 418 B includes, with exceptlon of the FM front end, acomplete AM-/FM-radiocircuit 
with audio power amplifier. 

To avoid interference between AF- and RF-section, there are available two leads for supply voltages. 
An improvement in hum voltage suppression can be attained by using an external capacitor. 

Absolute maximum ratings 

Reference points Pin 4,13, unless otherwise specified 

Supply voltage range Pin 15/16 vs 

Power dissipation 
Tmb = 65OC 

Junctlon temperature T 
Storage temperature range Tstg 

Thermal resistance 

Junction ambient 

Min. Typ. Max. 

100 WW 



Electrical characteristics Min. Typ. Max. 
V, = 9 V, reference points Pin 4 and 13. Tamb = 25OC, unless otherwise specified 

AF Amplifier 
RI = 8 R, d = 10Y0, Fig. 3, 5 

Output power Pin 14 PO 

Supply voltage rejection ratio 
Vhum = 0.35 V, C1 = 47 /LF 
fhum = 100 HZ SVR 

Input resistance Pin 11 Ri 

Band width (-3 dB) B 

Distortion 
P,=50mW 

Voltage gain, 
closed loop Pin 14 GV 

Output noise voltage 
RG = 0. B= 22 ... 22000 Pin 14 KO 

AM-Amplifier 
f i  = 1 MHz, fiF = 455 kHz, fmod = 1 kHz, m = 0.3 

Supply quiescent current Pin 15/16 ISB 

Output quiescent voltage Pin 14 VOB 

AGC-Quiescent voltage Pin 1 VAGCB 

Regulation range 
A VoAF/VOAF = -10 dB Pin 7 AVi 

AF voltage at demodulator output Pin 9 VOAF 

FM-IF Amplifier 
flF = 10.7 MHz. A f  = k22.5 kHz. fmod = 1 kHz 

Supply quiescent current Pin 15/16 ISB 10 20 rn A 

Output quiescent voltage Pin 14 voe 3.9 4.7 V 

AFC-Quiescent voltage Pin 1 VAFCB 1.8 2.8 V 

Limiting threshold (-3 dB) Pin 3 VI 50 PV 

AFvoltage at demodulator output Pin 9 VOAF 100 mV 

Different dc voltages are developed at Pin 1 due to gain spread of AM-IF-amplifier. To determine the value of 
parallel resistance R9 at the output of the demodulator Pin 9 for Vs = 9 V, AM mode without signal, dcvoltage 
should be selected at Pin 1. 

Voltage groups designation: 

3 

1.9 ... 2.1 V 

33 k n  

2 

1.7 ... 1.9 V 

47 k n  

Group 

VI 

R9 

1 

1.4 ... 1.7V 

m 



Example: 

Fig. 2 FM-/AM-receiver circuit 







Dimensions in mm 

Case 
20 A 18 DIN 41 866 
JEDEC MO 015 AH 

Weight max. 1.5 g 



DELEFUNKEN electronic 
Creative Twhnologies 

Monolithic Integrated Circuit 

Application: Audio-Amplifier for pottable radios, cassette recorders and general purposes. 

Features: 
Large supply voltage range 
Vs = 3...16V 
Low cross-over distortion 
Low harmonic distortion 

Audio output power Po = 1.5 W 
Connection possibility for an external 
capacitorto suppress hum voltage 
Minimum number of external components 

Fig. 1 Block diagram and pin connections 

Absolute maximum ratings 
Reference point Pin 2, Pin 6 

Supply voltage 

Peak output current 

Power dissipation 
Gmb = 50°C 

Junction temperature 

Storage temperature range 

T2./040.12.82 E 

Pin 4 Vs 

Pin 3 b,,., 



Thermal resistance Min. Typ. Max. 

Junction ambient R ~ J A  100 W 

Electrical characteristics 
V' = 9  V, reference point Pin 2, Pin 6, G, = 40 dB, f = 1 kHz, 
R, = 8 0, d= 10%. Tarn,, = 25'6 unless otherwise specified 

Supply voltage range Pin 4 vs 

Quiescent output voltage Pin 3 Voe 

Quiescent drain current 
Vs= 3 V  Fig. 2 Pin 4 IsB 
v,= 9 v  Is B 

vs= l 6 V  ks 
Output power 

V s = 6 V , R ~ = 4 f l  

Supply voltage rejection ratio 
Vhum = 0.35 V, C, = 47pF, fh,, = 100 Hz SVR 

Input resistance Pin8 Ri 

Band width (-3 dB) Fig. 2 B 

Distortion Fig. 2 
Po = 50 mW 

Voltage gain, closed loop Gv 

Output noise voltage 
& = 0, B = 22...22000 Hz Pin 3 V ~ O  

Fig. 2 Test circuit for: Po. Pmt, d, V,, B, G, and application note 





Dimensions in rnrn 

Case 
20A8 DIN41866 

DIP 8 
Weight max. 0.8 g 



e 
ULLEBMNKEN electronic 

Creative Technolooies 

Monolithic Integrated Circuit 

Application: Audio-Amplifier for portable radios, cassette recorders and general purposes. 

Features: 

Large supply voltage range 
Vs = 3...16V 

Low cross-over distortion 
Low harmonic distortion 

Audio output power Po = 1.6 W 
High supply voltage rejection ratio 
Bootstrap circuit 
Adjustable voltage gain 
G" = 34 ... 54 dB 

Fig. 1 Block diagram and pin connections 

Absolute maximum ratings 
Reference point Pin 2, Pin 6 

Supply voltage 

Peak output current 

Power dissipation 
Tarnb = 50°C 

Junction temperature 

Storage temperature range 

Pin 4 vs 

Pin 3 bu 



Thermal resistance Min. Typ. Max. 

100 Junction ambient R ~ J A  

Electrical characteristics 
Vs = 9  V, reference point Pin 2, Pin 6, G, = 40 dB, f = 1 kHz, 
RL = 8 fl, d =  lo%, Tmb = 25'C, unless otherwise specified 

Supply voltage range Pin 4 vs 
Quiescent output voltage Pin 3 VOB 

Quiescent drain current 
V s =  3 V  Fig. 2 Pin 4 IsB 
v,= 9 v  Ise 
v,= I 6 V  Iss 

Output power PO 

Supply voltage rejection ratio 
Vh,, = 0.35 V, Cq = 47pF, fh,, = 100 HZ SVR 

Input resistance Pin8 Ri 

Band width (-3 dB) Fig. 2 B 

Distortion Fig. 2 
Po = 50 rnW 

Voltage gain, closed loop 
Rl = 91 fl 

Output noise voltage 
Ro = 0, B = 22 ... 22000 Hz Pin 3 V~C. 

Fig. 2 Test circuit for: Po, P,,, d, V,,, B, G, and application note 







TEEFUNKEM electronic 
Creatlve Techndog8es 

Monolithic Integrated Circuit 

Application: Audio-Amplifier for portable radios, cassette recorders and general purposes. 

Features: 

Large supply voltage range 
Vs = 3...16V 
Low cross-over distortion 
Low harmonic distortion 

A u d i o  output power Po = 1.5 W 
Connection possibility for an external 
capacitor to suppress hum voltage 

Minimum number of external components 

Fig. 1 Blockdiagram and pin connections 

Absolute maximum ratings 
Reference point Pin 2, Pin 6 

Supply voltage 

Peak output current 

Power dissipation 
Krnb = 50°C 

Junction temperature 

Storage temperature range 

Pin 4 vs 

Pin3 bM 



Thermal resistance Min. TLp. Max. 

Junction ambient R ~ ~ J A  100 

Electrical characteristics 
Vs = 9V, reference point Pin 2, Pin 6, G, =40 dB, f = 1 kHz, 
RL = 8 C& d= lo%, Tmb = 25"Cr unless otherwise specified 

Supply voltage range Pin 4 vs 3 16 

Quiescent output voltage Pin 3 VOB 3.9 4.7 

Quiescent drain current 
VS= 3 V  Fig. 2 Pin 4 Ise 3 5 8 
vs= 9v  be 4 7.5 12 
vs= l 6 V  4 s  4 7 10 

Output power Po 0.9 1 

Supply voltage rejection ratio 
Vt,, = 0.35 V, Cl = 47pF, fhum = 100 Hz SVR 

Input resistance Pin 8 Ri 800 

Band width (-3 dB) Fig. 2 

Distortion Fig. 2 
Po = 50 rnW 

Voltage gain, closed loop Gv 37 40 43 

Output noise voltage 
RG = 0, B = 22 ... 22000 Hz Pin 3 vno 

Fig. 2 Test circuit for: Po, P,,, d, Vn,, B, G, and application note 





Dimensions in mm 

Case 
20 A 8 DIN 41 866 

DIP 8 
Weight max. 0.8 g 



Car Radio 

Vs= 7 ... 16 V 

TDA 1072 
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4b 
UELEIFUJMREM electronic 

Creative Tschmlq/ks 

TCA4511 

Monolithic lrrtegrated Circuit 

Applications: Stereo demodulator for car- and mains operated radios 

Features: 

Supply voltage range 
Vs = 8...18V 
FM mpx. switch or matrix 
operation possible 

Excellent rejection ofARI* subcarrier and pilot 
tone harmonics 

Fig.1 Block diagram and pin connections 

*) "Auto Radio Information" 

T1.21224.0583 E l  



TCA 4511 

Pin configuration 

1 Ground 
2 Oscillator RC 

3 TP phase comparison I 
4 TP phase comparison I 

5 Pilot tone (PT) input 
6 TP phase comparison 2 

7 TP phase comparison 2 
8 f,, outputtst-Mo blending VH 

9 Output L 

Output R 
(L+R) input 
(L-R) input 
Reference voltage 

Output op amp 
- input op amp 
+ input op amp 

Supply voltage 
Lamp connection/osciIlator switch 

Description 
The TCA4511 decodes the transmitter side stereo information in both Land R channels. Stereo transmis- 
sion is shown by means of an indicator lamp.Acontinual blending of mono and stereo signals is possible. 
The switching frequencies are controlled by a phase-locked loop.The stereo decoder can be used in time 
multiplex (switching) or in frequency multiplex (matrix) mode of operation. 

Switching operation 
The MPX input signal is corrected in amplitude and phase by an operational amplifier. Forthis purpose an 
RCcircuit is connected at Pin 15. 
Subsequently, the (L+ R) and (L- R) signals are processed in separate stages. The (L- R) signal is demo- 
dulated and can be reduced by the factor a through monolstereo blending. In the final matrix circuit the 
aggregate signal (L+ R) is added to the demodulated signal a (L- R) according to the following formulae: 

(L-R) + a(L-R) = L( l+a) + R(1-a) 
(L+R) - a(L-R) = L(1-a) + R(l+a) 

0 a I 1  
Mono Blending Stereo 

The generated output signals are then forwarded to two external RClow-passes for deemphasis 

The required frequency to demodulate the L- R signal is obtained by a phase-locked loop (PLL) from the 
divider. By means of a pilot tone applied to Pin 5, the oscillator is synchronized by phase comparison 1. 
An additional phase comparison 2 provides mono or stereo information. Based on this information, the 
indicator lamp is activated and lights up when a sufficiently strong signal is present atthe input. Moreover, 
the (L- R) reduction is eliminated. 

If switch S1 is open, the IC switches the oscillator off, whereby the stereo switch and the monolstereo 
blending suppress the L- R signal. The supply current is thus reduced. Also, since the oscillator does not 
resonate when switch S1 is open, AM receiver signals can be forwarded without interference via the IC. 
If Pin 8 is not connected, the oscillator frequency can be measured. For normal operating functions, the 
blending voltage VH is applied to Pin 8 or Pin 8 must be blocked by a capacitor. Otherwise, cross-talk is 
affected by the oscillatorfrequency. 



Absolute maxlmum ratings 
Reference point Pin 1 

Supply voltage Pin 17 vs 

Pin 18 VLP Lamp voltage 

Current for stereo indicator lamp 
Vls . Cp S 300 m W Pin 18 ap 

vm 
T 
TIte 
Krnb 

Minimum values at all terminals 

Junction temperature 

Storage temperature range 

Ambient temperature range 

Thermal resistance 

Junction ambient 

Mln. Typ. Max. 

78 

Electrical characteristics for switching operation 
Vs = 8V, reference point Pin 1, Gmb = 25'C, unless otherwise specified 

Supply voltage range Pin 17 vs 8 

Total supply current (FM-operation) 
S1 closed Pin 17 Is 

Total supply current (AM-operation) 
S1 open Pin 17 Is 

Lamp current control range 
kP 5 300 mW Pin 18 ILp 

Lamp current short circuited 
Vl8. LP S 300 mW Pin 18 qp 

lnput amplifier 

lnput signal 

Output signal 

Pin 16 4 
Pin 14 v," 

lnput resistance 

Feedback resistance 

Pin 16 Ri 

Pin 15-14 Rf 

Reference voltage Pin 13 V~et 



TCA 4511 

Min. 7Lp. Max. Stereo-Matrix 

Output voltage (Stereo) 
modulated Pin 9,10 

Output voltage (Mono) 
L or R modulated Pin 9,10 

Pin 9.10 Output resistance 

Separation Fig. 2 
fAF = 1 kHz Pin 9.10 

Rejection ratio 19 kHz 
38 kHz 
57 kHz 
76 kHz 

Supply voltage rejection ratio Pin 9,10 

Pin 9,10 Noise voltage 

Total harmonic distortion 
fAF = 1 kHz Pin 9,10 

Pin 9-10 Channel balance 

Switching noise monolstereo 
S1 closed-open Pin 9-10 

Oscillator 

Output resistance for 6,-measuring Pin 8 k n  

kHz 

kHz 

Oscillator basic frequency 

Capture and hold range Pin 2 

Balancing resistor 
f,, = 19 kHz Pin 2-1 

Oscillator - "ON" 
S1 closed 
lo = 10 mA 

Pin 18 
Pin 18 

Oscillator - "OFF" 
S1 open or V,, 5 0.4 V Pin 18 

Phase comparison 

lnput voltage 

lnput resistance 

lnput voltage 

Pin 5 

Pin 5 

Pin 5 



TCA 4511 

Stereo switch 
f = 19 kHz, S1 closed 

Min. Typ. Max. 

Switch threshold "ON" Pin 5 Kvr 30 55 mV,, 
"OFF" Pin 5 NFT 12 15 m v ~ ~  

Hysteresis Pin5 H 3 6 9 dB 

Mono/stereo blending 

Mono 
VH = V8= 0.5V 

Stereo 
VH = V8= 0.9V 

'1 Y = 1.2 Vpp MPX, VH B 1 V. S l  closed, fAF = I kHz 
') Y = 1.2 Vpp MPX, S1 open, fw = 1 kHz 
3, Vs = 12V + Vst, Vst = 200 ~ ~ V R M ~ ,  200 Hz 
4, CClR DIN 45405, unwighted, S1 open 
5,  51 closed 

6, after LP fa = 6.5 kHz, reduction 36 dB/octave , 
'1 VIB = 0.75 Vpp MPX S1 closed, fAF = 1 kHz 

Fig. 2 Test circuit 



TCA 4511 

Fig. 3 Application switching operation 

Dimensions in mm 

Plastic case 
DIP 18 

Weight rnax. 1.5 g 



TEEFUNKEN electronic 
Creatlw Techndogses 

Monolithic Integrated Circuit 

Applications: FM-front end for Hi-Fi and car-radios, mixer modulator and phase-sensitive detectors 
up to 250 MHz. 

Features: 
Excellent large signal behavior 

High oscillator frequency stability, 
even by large input signals 

Low external power level of the 
oscillator 
Low radiation 
Low noise figure 

Build-in AGC amplifier for 
external PINdiode 
High overall amplification 

Specially recommende for 
varactor tuned front ends 

Buffered oscillator output 
Pinning and function fully 
compatible with TDA 1062 

Fig. 1 Block diagram 

Absolute maxlmum ratings 
Supply voltage 

Power dissipation 
Tamb = 85OC 

Junction temperature 
Ambient temperature range 
Storage temperature range 

Pin 6 



Thermal resistance 
Junction ambient 

Min. TLp. Max. 

R ~ ~ J A  100 

Electrical characteristics 
V,= 10 V, reference point Pin 5-12. f i=  50.3 MHz, fosc= 100 MHz, Pi= -40 dBm, 

VAGC= 0. RG =RL = 50 n. Tam,= 25OC. see test circuit Fig. 3, unless otherwise specified 
Supply voltage range Pin6 V, 8 1 6 .  

Total supply current Is 28 
Mixer current Pin 13/14 10 16.5 

Stabilized base voltage Pin 3 3.8 4.2 4.8 

RF stage collector voltage Pin 8 VCE 4.4 5 6.6 
VAGC = 5 V Pin 8 V~~ 1.2 1.8 

RF stage base voltage Pin 9 VBE 0.7 
Oscillator stage collector voltage Pin 1/16 V~~ 1.7 2.3 2.6 

Power gain 
fif = foot- fi Fig. 4 Pin 13/14 G, 13 17 20.5 

RF rejection Fig. 4 Pin 13/14 dRF 17 30 

3'* order distortion Fig. 4 Pin 13/14 d3rd 48 
Oscillator output 

RL= 50 S l  Pin 2 VOOSC 25 40 

Electrical characteristics 
Vs = 10 V, Tamb = 25OC, reference point Pin 5,12, fi = 95 MHz, RG = RL = 50 0, Fig. 5 

Total supply current 1s 30 
Tuning range A f 88 108 

IF-frequency  IF 10.7 
Tuning voltage range vt U, 2 7.5 

Power gain G~ 30 
Noise figure F 5.5 
IF bandwith BI F 0.5 
RF-bandwith BRF 1.7 

Image rejection SIR 80 
IF-rejection . IFR , 100 
Ultimate quieting 

-40 dBm, df = f 75 kHz, f = 1 kHz 
BAF = 30 HZ ... 15 kHz afar 70 

Oscillator pulling 
Pi = 0 dBm Afosc 10 
with AGC A~OSC 2 

AGC threshold SAGC 
Radiation at antenna input 61 
Gain difference 

f = 88 ... 108 MHz 
Oscillator output 

RL=500  Pin 2 VOOSC 

m A 
MHz 
MHz 

v 
dB 
dB 

MHz 
MHz 

dB 

dB 

kHz 
kHz 

dBm 
dBm 



TDA 1062 S 

Fig. 2 Diagram and pin connections 

TDA 1062 S 

81 1 . 6 S  

Electrical characterlstlcs of We test circuit without IC in the socket 

RF-input Pin 10 with RG = 50 C2 terminated 
RF-circuit Pin 815 at f = 50.3 MHz: B = 5.6 MHz, C, = 5.5 pF, R, = 1 S2 
IF-circuit Pin 13/14 with RL = 50 S2 terminated: at f = 50 MHz, R, = 200 R 
Oscillator circuit Pin 1/16 at f = 100 MHz: B = 2.3 MHz, Cp = 3 pF, Rp = 800 S2 

Flg. 3 Test circuit 



TDA 1062 S 

fosc - fi fi 3fi -fosc 
f- 



TDA 1062 S 

= BB 304 blue (BE 204 blue) 

= 1 N 4151 all resistors +lo% 

= PIN Diode BA 479 

=on 4 mm bobbin Fa. Kaschke, GOttingen, core 317.5x0.5 Mat. K 3/12/100 

= Vogt Filter D 4, core 3n.5x0.5 Mat. Fl05 F7 

WdG 0 0.8 mm CuAg at the cold end of 1, 
WdG 0 0.4 mm CuLs 

WdG 0 0.8 mm CuAg at the cold end of L, 
WdG 0 0.4 mm. CuLs 

WdG 0 0.8 mm CuAg wound in LS 
WdG .00.4 mm C u b  

WdG 0 0.15 mm Culs 0 3.5 mm alr-core coll 

WdG 0 0.15 mm Culs double wound 

WdG 0 0.2 mm Culs wound on L, 

WdG 0 0.8 mm CuAG at the cold end of L,, 
WdG 0 0.4mm CuLs 

Culs 2 single-nylon enamalled wire 

Alignment: 88 MHz inductors, 108 MHz RI1 ... Rj4 

No iteration of the alignment is necessary. The dotted line shows the external circuit for the AGC. 

Fig. 5 Test circuit and application note 

Supply voltage must be disconnected before inserting the integrated circuit in the socket. 



TDA 1062 S 

- + 

TDA 1093 

O~cillator Circuit 

TDA 1062 S 

82 3 4 8 5  

I )  Mete1 Fllm Resistors 

Fig. 6 FM-front end with tuning interface integrated circuit TDA 1093 



TDA 1062 S 

Dimensions In mm 

JEDEC MO 001 
DIP 16 
Weight max. 1.5 g 





TEEFUNKEM electronic 
Creative Techndognes 

TDA 1072 

Monolithic Integrated Circuit 

Application: AM Receiver Circuit 

Features: 
Controlled RF-Preamplifier 
Multiplicative balanced mixer 

Separate oscillator with amplitude 
control 
I.F. amplifier with gain control 

Balanced full-wave detector 

Audio preamplifier 

Internal AGC voltage 
Amplifier for field-strength indication 
Electronic stand-by onloff switch 

't' ? 

Fig. 1 Block diagram and application circuit 



Absolute maximum ratings 

Reference point Pin 16, unless othetwise specified 

Supply voltage Pin 13 vs 

Voltage on pin 2 ' "2 

RF-lnputs 
Voltages 
Reference point 15 

RF-lnputs 
Currents 

Pin14 fv 
Pin 14 v, 
Pin14 -Vi 
Pin 15 4 
Pin15 -Vi 

Ambient temperature range Tarn b 

Storage temperature range ct~ 

Electrical characteristics 

Vs = 15 V, reference point Pin 16, fiRF = 1 MHz, RG = 50 R, fmod = 0.4 kHz, m = 30°0, fiF = 460 kHz, 
Grnb = 25OC, unless otherwise specified 

Min. Typ. Max. 

Supply voltage range Pln 13 vs 7.5 18 V 

Supply current, without load Pin 13 
1, = 0 (Pin 11) Is 15 25 30 m A 

RF-Preamplifier and Mixer 

D.C. input voltages Pin 14, 15 

Input impedances 
V iR~  < 300 pV Pin 14, 15 

MRF> 10 mV Pin 14, 15 

Output impedance Pin 1 

Maximum conversion conductance 
101 IF/&RF 

Maximum I.F. output voltage Pin 1 

Output current Pin 1 

Preamplifier control range 

Max. RF-input voltage Pin 14-15 



Osclllator 

Frequency range 

Oscillator circuit impedance range 

Controlled oscillator amplitude 

D.C. output voltage 
q = o  

Output load current range 

Output resistance 
lL = 5 + 0.5 mA 

Osclllator frequency output 

Output voltage 
RLlO = 15 kC2 

Output resistance 

Allowable output current 

I.F. amplifier and A.F. stage 

D.C. input voltages 

Input impedance 

Max. i.f. input voltage 
m=80%,d=3Y0 

Control range 
VoAF = -6 dB 

Audio output voltage 
6 = 2 mV (Pin 3), without load 

Audio output resistance 

Field-strength indication 

D.C. indicator voltages 
RL9 = 2.7 kS2, Vl = 0 

= 500 mV 

Output current capability 

Output resistance 
lo = 0.5 mA 

Reverse voltage at the output 
AM switch -OFF. +lo 5 1 pA 

Min. Typ. Man 

Pin 12 f o x .  0.6 31 MHz 

Pin 12 ZLOSG 1 200 kc2 

Pin 12 VOX. 140 200 mV 

Pin 11 

VO (Vs-1.3) V 

Pin 11 -IL 15 mA 

Pin 11 
RO 7 n 

Pin 10 

Pin 3, 4 VI 

Pin 3 Ri 

CI 

Pin 3 
Y 

Pin 6 
VO 

Pin 6 RO 

Pin 9 vo 
Pin 9 vo 

Pin 9 -b 

Pin 9 RO 

Ping' Vo 



Stand-by switch Min. Typ. Max. 

Switching voltage Pin 2 VI 2.6 V 

Required control voltage 
AM ON Pin 2 VI 2 V 
AM O R  Pin 2 '4') 3.5 V 

Input current 
AM on, switching current Pin 2 -1, 
AM off, reverse current Pin 2 +Il 
(V2 = V3) 

Operating conditions 

Vs = 15 V, fiRF = 1 MHz, fmOd = 0.4 kHz, m = 30%, Tamb = 25OC, reference point Pin 16, see Fig. 2, 
unless othewise specified 

RF input voltages 
(S+ WIN= 6 dB 

10 dB 
26 dB 
46 dB 

RF input for a.g.c. operation VRF 14 luv 

Control range for AV, = 6 dB 
(Reference value V, = 500 mV) 

Maximum RF input voltage 
d =  3%, m= 80% 
d =  3%, m= 30% 
d =  10%,m=30% 

Audlo output voltage 
V=2rnV 

Change of audio output voltage 
V=2mV 

RF input voltage 
VoAF = 60 mV 

Total distortion of audio output voltage 
m=80O/o, V =  2mV d 

Vi = 500 mV d 

Signal plus noise-to-noise ratio of audio output voltage 
4=2mV 50 dB 

I.F. bandwith (-3 dB) 4.6 kHz 

LF. selectivity 
A f = f  9kHz 
Af = +36 kHz 

') or open input 



Fig. 2 Test circuit 
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TDA 1072 

0J 1 1 1 1 1 1 1 1 1  I l l l l l l l l  1 l  l l l l l l l  I  l  l l l l l l l  I  1 1 1 1 1 1 1 1  I  I  I l F I o . 5 j  

lo0 I o1 lo2 lo3 lo4 lo5 pv 
"~RF- 
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TDA 1072 

Dimensions in mm 

Case 
20 A 16 DIN 41 866 

JEDEC MO 001 
Weight max. 1.5 g 



4+ 
TELLFUNEM electronic TDA 1072 A 

Monolithic Integrated Circuit 

Application: AM Receiver Circuit 

Features: 

Controlled RF-Preamplifier 

Multiplicative balanced mixer 
Separate oscillator with amplitude 
control 
I.F. amplifier with gain control 

Balanced full-wave detector 

0 Audio pre-amplifier 
Internal AGC voltage 
Amplifier for field-strength indication 
Electronic stand-by on/off switch 

Band switch d1od.s 

Fig. 1 Block diagram and application circuit 



Absolute maximum ratings 
Reference point Pin 16, unless otherwise specified 

Supply voltage Pin 13  Vs 2 0  

Voltage on Pin 2 "2 0...20 

Voltages 
Reference point 15 

RF-Inputs 
Currents 

Pin14 +Vi 12  

Pin 1 4  Vi v~ 
Pin 1 4  - Vi 0.6 

pin15 vi Vs 
Pin 15 - Vi 0.6 

Pin 1 4  +Ii 
Pin15 f l ,  

Ambient temperature range Jamb - 3 0  ...+ 8 0  

Storage temperature range T t g  - 55 ...+ 150 

Electrical characteristics 

Vs = 8.5 V, reference point Pin 16, f,,,= 1 MHz, R,= 50 0, fmo,= 0.4 KHz, m= 30%. 
f,,= 460 KHz, Tam,= 25%. unless otherwise specified 

Min. Typ. 

Supply voltage range Pin 1 3  Vs 7.5 

Supply current, without load Pin 13  
I,= o (Pin 11) 1s 

RF-Preamplifier and Mixer 

D. C. input voltages Pin14.15 V, v ~ / 2  

Input impedances 
Vi,,< 300  pV Pin 14, 15 

Vi,,> 1 0  mV Pin 14, 15 

Output impedance Pin 1 

Maximum conversion conductance 

'01 IF'YRF 

Maximum I.F. output voltage Pin 1 

Output current Pin 1 

Preamplifier control range 

Max. RF-input voltage Pin 14-15 

Max. 

18 V 



TDA 1072 A 

Oscillator Min. Typ. Max. 

Frequency range Pin 12 f,,, 0.6 6 0  MHz 

Oscillator circuit impedance range Pin 12 ZLosc 0.5 200  k n  

Controlled oscillator amplitude Pin 12 Vosc 130 150 mV 

D. C. output voltage Pin 11 
lL = 0 "0 6 VBE(,,, v 

Output load current range Pin 11 - IL  20 mA 

Output resistance 
I,= 5 k 0 . 5  mA 

Pin 11 

Ro 

Oscillator fequency output Pin 10  

Output voltage 
RL,o=4.7 k 0  

Output resistance 

Allowable output current 

I.F. amplifier and A.F. stage 

D. C. input voltages Pin 3, 4 Vi 

Input impedance Pin 3 R, 

Ci 
Pin 3 

Vi 

Max. i.f. input voltage 
m=804(,d=3% 

Control range 
V,,,= - 6  dB 

Audio output voltage Pin 6 
vi = 1 mV (Pin 3). without load 

v o  

Audio output resistance Pin6 R, 

Field-strength Indication 

D. C. indicator voltages 
R,,= 2.7 W, Vi= 0 Pin 9 Vo 

Vi= 500 mV Pin 9 Vo 

Output current capability Pin9 -lo 

Output resistance 
-I0= 0.5 mA Pin 9 Ro 

Reverse voltage at the output 
AM switch-OFF, + 1,s 1 pA Pin9 V, 



TDA 1072 A 

Stand-by switch Min. TYP- Max. 

Switching voltage Pin2 Vi 2.75 V 

Required control voltage 
AM ON Pin 2 Vi, 
AM OFF Pin 2 Vi 3.5 

Input current 
AM on, switching current Pin 2 -Ii 
AM off, reverse current Pin 2 +Ii 

(v2=v3) 

Operating conditions 

's=8.5 V, fiRF= 1 MHz, fmo,=0.4 KHz, m= 30%. Tam,= 25OC. reference point Pin 16, see Fig. 2, 
unless otherwise specified 

RF input voltages 
(S + N)IN = 6 dB 

= 26 dB 
= 4 6  dB 

RF input for a.g.c. operation 

Control range for A V o = 6 b B  AViRF 
(Reference value Vi= 5 0 0  mV) A Vo= 1 dB A ViRF 

Maximum RF input voltage 
d= 3%,m=80% 
d= 3%,m=30% 
d= lO%,m=30% 

Audio output voltage 
V,=l  mV 
V, = 4pV. m = 0.8 

RF input voltage 
VQA,= 6 0  mV 

"OAF 3 1 0  (&2 dB) mV 
V~~~ 1 3 0  (k3.5 dB) mV 

Total distortion of audio output voltage 
M = 80%. Vi = 1 mV d 

Vi = 5 0 0  mV d 

Signal plus noise-to-noise ratio of audio output voltage 

Vi= I mV (S + N) 5 0  dB 
N 

I.F. bandwidth (- 3 dB) 

I.F. selectivity 
A f = +  9 kHz 
A f = f  3 6  kHz 

4.6 KHz 

')or open input 



TDA 1072 A 

Fig. 2 Test circuit 



TDA 1072 A 



TDA 1072 A 



Dlmenslons In mm 

Case 
20A 16 DIN 41 866 

JEDEC MO 001 
Weight rnax. 1.5 g 



TILEFUNKEN electronic 
Creative Techndogies 

TDA 2003 

Monolithic Integrated Circuit 

Application: Audio Power amplifier for car radio 

Features: 
Improved performance compared with Designed for low impedance load 
TDA 2002 4naswel las2n 
Mounting on cooling plate without Protected against polarity inversion 
insulation with minus polarity at ground till 12V 

Wide supply voltage range 8...18V Load dump surge up to 40V 

1 2  

Fig. 1 Diagram and pin connections 

Absolute maximum ratings 

Peaksupply voltage Fig. 2 
tp 5 50 ms Pin 5 VSP 

Supply voltage Pin 5 vs 
Output peak current (non-repetitive) Pin 4 b 

Output peak current repetitive 10 

Power dissipation 
T.,,, = 90°C ptot 

Junction temperature T j  

Storage temperature range &tci 



Thermal resistance 

Junction case 

Min. Typ. Max. 

3 

Electrical characteristics 
Vs = 14.4V, Fig. 2 reference point Pin 3, & = 40 dB, 
f = 1 kHz, Tarnb = 25OC, unless otherwise specified 

Supply voltage range Pin5 Vs 

Quiescent output voltage Pin 5 Vos 

Quiescent drain current 
without current of: (R, + R2) Pin 5 lSB 

Output power 
d =  10%. R ~ = 4 5 1  

R L = 2 n  
RL = 3.20 
q = 1.6 n 

Pin 4 
Po 
Po 
Po 
Po 

Input saturation voltage Pin 1 M 

Supply voltage rejection ratio 
Vh,, = 0.5 V, RL = 4 8 fh,, = 100 HZ 

R, = 10 KQ SVR 

Input resistance Pin 1 Ri 

lnput voltage 
G, = 40dB 
Po = 0.5 W, RL = 4 51 
P, = o . ~ w ,  RL = 2 n 
Po= 6 W , R L = 4 n  
P. = i o w , q = z n  

Band width (-3 dB) 
C, = 39 nF, R3 = 39 0 

Distortion 
Po = 0.05 to 4.5 W ,  R, = 4 n 
Po = 0.05 to  7.5 W, RL= 2 

Voltage gains 
RL = 4 Q open loop 

closed loop 

Input noise voltage Pin 1 
B(-3  dB)=40 ... 15000 Hz "n i 

Input noise current Pin 1 
B (-3 dB)=40  ... 15000 H z  'n i 

Efficiency 
Po= 6 W , R L = 4 Q  
Po=10W.RL=2Cl  



TDA 2003 

Fig. 2 Test circuit and application note 



21.91.. - -* 1 
Version V ----- 

Version H 

Supply voltage + Vs Pin 5 

Output Pin 4 

Supply voltage - Vs Pin 3 

Inverting input Pin 2 

Non-inverting input Pin 1 

Special case 
plastic 

=TO220 
5leads 

Weight max. 1.8 g 



(Q 
TELWUMKEM electronic TDA 421 0 

Monolithic Integrated Circuit 

Application: FM -IF limiter amplifier and detector for HiFi and car radios 

Features: 
7 stage limiter amplifier 
Multi-path signal detector 
Controllable limiting sense and stop 
pulse threshold 

Controllable mute function 
High S+N/N ratio and low signal distortion 

Signal strength output 

Preliminary speciffcations 

Fig. 1 Block diagram and application circuit 

"s 
100 kfl * 
15 kL2 

47 ki2 

15 10 

Llmit ln~ sense 
and atop pulss 

14 12 11 

1'"" 

0.047 Mute 
threshold control 1 PF u PF I time-constant 

Slgnal 0'015'F Muitl-path 
strength slgnsi Indication a8 4 9 8 7  8 



TDA 4210 

Absolute maximum ratings 
Reference point Pin 1, unless otherwise specified 

Supply voltage Pin13 Vs 

Junction temperature T, 
Storage temperature range 

Ambient temperature range 

Thermal resistance 
Junction ambient 

Min. Typ. Max. 

R t h ~ ~  100 K/W 

Electrical characteristics 
Vs = 8.5 V, reference point Pin 1, fi = 10.7 MHz, 
Vi=lOmV,FM=f 75KHz 
fmo, = 1 KHz, Qo - 20, Tam, = 25 OC, unless otherwise specified 

Supply voltage range Pin 13  7.5 

Supply current Pin 13  

IF-limiter amplifier, Pin 18 

Limitimg threshold (-3 dB), 

Pin 15 open circuit 

Pin 15 connected to  ground 

Audio signal, Pin 4 

Audio output voltage level 

Frequency response (-1 dB) 

Distortion 

S + N/N ratio 

AFC current signal, Pin 6 

Afi=  f 5 0  KHz 

Afi = + 300  KHz 

"0 420 (+ 2 dB) 

Stop signal generation, Pin 5 

Frequency window, R6-, = 22 Kf2 Pin 5 A fst 

Input voltage threshold, 

Pin 15 open circuit Pin 1 8  Vim,,, 

Pin 15 connected to ground Pin 18  Vimax 

Saturation voltage, I, = 0.5 mA Pin 5 VSat 

"'"RMS 

KHz 

O/o 

dB 

+ I 8  + 3 0  KHz 



TDA 4210 

Signal strength output. Pin 10 

vi=o p v  

Vi = 5 0  pV 

Vi = 500pV 

Vi= 1 0 0  mV 

Mute function 

Mute " o f f  voltage, 

Minimum mute range, R,-, = - 
Maximum mute range, R,-,= 0 

Multi-path signal detector, Pin 11 

Pin 2 V,, 

Input voltage for full output swing 
f = 20 KHz Pin14 Vi 

Charge current 
Pin 14 connected to  ground Pin 12  1 

Discharge current 
Pin 14 open circuit or V,*<l V Pin 1 2  1 

Saturation voltage, I,, = 0.5 m~ Pin 1 1 V,,, 

Referencevoltage supply 

Reference voltage 
lo= 5 0 0  pA Pin 7 V,,, 

Load current Pin 7 l load 

Min. Typ. Max. 



TDA 4210 

AF-V14 "12 "11 "10 

TDA 4210 

MPX V5 S-V6 
"~.t VS 

+ 8.5 v B S  4 9 6 6  0 

Fig. 2 Test circuit 

Dimensions in mm 

Case 
DIP 18 

Weight max. 1.5 g 



* 
UPBEFUNKEN electronic 

Monolithic Integrated Circuit 

App1ication:VHF-Front-End for car radios and Hi-Fi receivers, communication and navigation receivers 
up to  300 MHz, signal converters, demodulators and modulators up to  500 MHz. 

Features: 
Completely integrated FM-Front-End Oscillator with low phase noise and 
increases quality level and reliability excellent frequency stability 

High performance due to  three AGC IF-preamplifier with dB-linear gain control 
loops allow twreme large signal handling Low noise and high stability of the reference 
Fulfils latest FTZ-rules voltage circuit for internal and auxiliav 

Double-balanced high linear mixer with functions 

low noise figure Available on request as SO-20 case 
(U 4062 B - FP) 

Krn8.d AQC 

IF 
out 

0.5. 
out 

1 (1) Oscillator output 10 (1 1) AGC output 
2 (2) Supply voltage (VS) 11 (12) Ground 
3 (31 IFoutput 
4(4) Ground 

l2 (I4) Mixer output 
13 (15) 

5 (6) Mixer Input 14 (16) AGC input (IFStrip) 
6 (7) Reference voltage output 15 (17) IF input1 IFgain control 
7 (8) Collector 16 (18) AGC time constant 
8 (9) Base RFpreamplifier 17 (19) Base 
9 (10) Emitter 18 (20) Emitter Oscillator 

Pin connections for U 40628  FP in brackets 

Pin connections and block diagram 



Test circuit 



Absolute maximum ratings 
Reference point ground, Pin 4and 11 

Supply voltage Pin 2.12.13 vs 
Power dissipation 

Gmb = 85'C 

Junction temperature 

Storage temperature range 

Ambient temperature range 

Thennal resistance 

Junction arnbiknt 

Min. Typ. Max. 

%JA 9 0  K/W 

Electrical characteristics, see test circuit 
Vs = 10 V, fiR,= 50.3 MHz, Fosc = 100 MHz, 
f,,=f,,, -fi,,=49.7 MHz, 
reference point Pin 4 and 11, Tam,= 25 OC, unless otherwise specified 

Supply voltage range "s 7 16 V 

Supply currents 

Pin 2 Is 11.5 m A 

Mixer Pin 12.13 I I ~ + I I ~  9 m A 

R F -  P reampl i f i e r  
(R,, = 50 n, R,, = 200 n) 

DC voltage 

DC voltage 

Power gain 

3rd order intercept 

Dynamic characteristics 
f =  100 MHz 

Input impedance 

Forward current gain 

l i,/i9 l 
Parallel output resistance 

Parallel output capacitance 

Noise figure 

Pin 7 17 9 r n ~  

Pin 7 "7 

Pin 8 "8 

GRF 

IP3 



Min. Typ. Max. 
Osci l lator 

(f,., = 100 MHz, unloaded Q = 80, resonance resistance Rg17 = 250 51) 

DC voltage Pin 17 v17 3.2 V 

DC voltage Pin 18 v18 2.5 v 
Oscillator voltage Pin 17 V-17 100 130 ~ V R M ~  

Frequency drift 
- by supply voltage change dfddVs Afwc( VS) 1.3 kHzN 
- by temperature change &I& AfwC(q 2 kHzK 

FM noise (equivalent deviation) Afno~se 
(Ripple voltage < 0.5 mV) 

-frequency band 300 Hz to 20 kHz, unweighted 
- peak CCIR 
- peak CCIR, weighted with 75 ps  de-emphasis 

FM by AM-Signal at mixer input 
(qRF = 90 MHz, rn = 0.8, fM = 1 kHz) 
MRF = 106 dB/N 

Osci l lator ou tpu t  buf fer  
( RL1 = 520 a) 
DC current load limitation Pin 1 11 

Pin 1 VI DC voltage 

Voltage gain (VosCl, 5 200 mV) 
Vbsc l l  Vbacl7 Pin 1 Gbuffer 

Harmonics 

Pin 1 21 Output impedance 

Mixer  
(Rg5 = 200 a R~12-13 = 200 

Conversion power gain 

3rd order intercept 

Parallel input resistance 
f = 100 MHz Pin 5 RE 

Parallel input capacitance 
f = 100 MHz Pin 5 G 

Parallel output resistance 
f = 10.7 MHz, Pin 12 and Pin 13 
parallel connected 

Effective output capacitance between 
Pin 12 and Pin 13, f =  10.7 MHz 

"12,13 = lo " 
v12.13 = 7 v 
v12,13 = l6 



Min. Typ. Max. 

Conversion transconductance 

lil2'~5 1 '  [i131"5 I g c  5.8 m-mh0 

Maximum available conversion power gain 
fiRF = 100 MHz, f,, = 10.7 MHz MACG 43 dB 

Noise figure (f;F = 10.7 MHz) 
Single side band 

Rg5(fiRF) = 450 Q, fiRF = fosc - flF 
NFcsss 

DC voltage Pin 3 v3 

Power gain 

Maximum control voltage of V,, = 1.6 V is recommended 
V15 = 1.6 V Gmax~~ 
V15 < 0.8 V Gmin~~ 

Gain control deviation by V15 

External control current 

at Gmax~~ Pin 15 
at Gminl~ Pin 15 

Gain control slope 

~ G I F ~ ~ ~ I s  
dG1~ldvi5 

Pin 15 
Pin 15 

Temperature coefficient of voltage gain 

~GIF /&~ at 
V15 = 1.6 V 
Vl5 < 0.8 v 
Il5 = constant 

TCG 

Parallel input resistance Pin 15 

Parallel input capacitance Pin 15 

Parallel output resistance Pin 3 

Parallel output capacitance Pin 3 

Noise figure 
(V15 = 1.6 V) 



Min. Typ. Max. 
AGC-Circuit 

(No signal at Pin 5 and Pin 9) 

DC voltage Pin 16 v16 

Pin 10 bornin Saturation voltage 

Input current 
Vl4 v6 Pin 14 -Il4 

pin 14 ll4Imax Maximum allowable current 

Maximum control current for external 
PIN-diode (Ilo = 0) 

AGC threshold voltages 
(respecting Vlo = 0.25 V) 

RF stage output Pin 7 VRF~ 

Mixer-stage output 
v14 = v6 Pin 13 4~13 

External AGC voltage 
UF13 = 1 Kfl Pin 14 V14min 

Pin 16 V16rnin Internal AGC voltage 

Reference voltage source 
Output voltage, without load 

(15 = 0) Pin 6 V6 

Temperature dependence of V6 

Internal differential resistance 
dVdd16 when & = 0 mA 

Ripple rejection 

: 2 0 1 0 g ~ l r h e n 1 6 = O r n A  a 6  

Noise voltage / 
when = 0 and 

f =  25Hz 
f =  125Hz 
f = 1 kHz 
f =  lOkHz 



50.3 MHz 

I 479 G 
Test circuit Power gain G R ~  = 20 log (2 VoRF/vRF) + q (dB) 

lL = Insertion loss of the RFtransforrner 





Oscillator 1 Oscillator output buffer 

47 
Oscillator 

output 
I 1 B u f f  I 
I 

8 5  4 7 9 2  B 

Test circuit 

for external 
osc. drive 

Free running oscillator frequency fosc = 100 MHz 



yo OSC 
(pin11 

110 
dB pv 

100 

9 0  

80 

7 0 1 1 1 r 1 ! 1 r i r ! i 1 1 1 ! 1 1 1 1 1  8'0 90 100 110 dBpV 
'i osc (pin171 - 



Mixer 

1 

For test's versus v,,, only 85 4870 9 

Test circuit I,,, I, = Insertion loss of the RF transformers 
Conversion power gain GC = 20 log (2 ValdKRF) + hl (dB) + ID (dB) 
VRFW (dBpV) = XRF (dBfl) - ILI (dB) + 6 
M ~ r - r j  (dBfl) = %IF (dBN)- 11.2 (dB) + 6 
AGc = Gc (Voscr7) - Gc (nominal) 
Input to output I.F.isolation 
BIF = 20 log (2 KIFIKI,) + kr (dB) + 112 (dB) - Gc (nominal) 

Characteristics aF, versus v,,,, see previous page 

Oscillator frequency immunity against amplitude modulated 
signal at mixer input (Pin 5-6) related to FM standard modulation: 

a, = 20 log [75 kHzlAf,,, (vi,,) ] whereas 

vi,,= mixer input signal (fi,,= 89.3 MHz, m = 0.8, f, = 1 kHz) 





80 90 100 110 120 d6pV 
'osc (pin 17) - 



Noise figure 
meter 

Noise source 
1 = 98 MHz r------ 

BW = 2.3 MHz I 

HI + 

RFC 

47 Osclllator 

I:: I 
1) Mounted as close as possible between pin 6 and Ground 

Test circuit for single sideband noise (Fcsss) 

Fcs,, = Noise figure reading/dB-I JdB 

I, = Insertion loss of the tuned transformer network 



AGC Circuit 

Test circuit I,r ' L ,  =Insertion loss of the RF transformers 

VRF,(dBvV) = VIRF (dBpV) -I,, (dB) + 6 

VlF73(dB~v) = viIF ( d B ~ v )  -IL2 (dB) 





IF Preamplifier 

I 

10.7 MHz 
I 
I 
I 

Test circuit 

I,,. I, = Insertion loss of the RF transformers VilF15 (dBpV) = VilF (dBpV) -ILl (dB) + 6 

l%wer gain GIF= 20 log (2 VolF/ViI,) + I,, (dB) + I,, (dB) VolF, (dBpV) = V,,, (dBpV) -IL, (dB) + 6 





Refwence voltage 

i 85 4975 e 
Test circuit 



7j - Load current l6 - 



Typical application circuit for high performance FM-Front-End using non-repetitive alignment concept 

IF Gain Keyed AGC 

Circuit (section) from above 
diagram with keyed AGC 

U 4062 B 

85 4088 0 



Coils Specifications 

L,/L, Toko 7 PL 91 (1 8 + I  8) turns 
Nr. 218 ANS-788 N 

L,, Toko 7 KI 3 turns 
Nr. 291 ENS -2054 IB or 
Toko MC 122 
Nr. E528 SNAS - 700075 

L,,IL,, Toko 7 Kl without case 
418 turns 
Nr. 291 ENF-2342 x 

L,, Toko 7 KI 4 turns 
Nr. 291 ENS-2341 IB orToko MC 122 
Nr. E528 SNAS - 100076 

L,,IL,, Choke 1.5 pH 
Toko 348 LS - 1R5 or similar 

CFI; CF2 
Toko CFSK - 107 M 3  or similar 

AGC time constant 

L.O. (base) 

L.O. (emitter) 

16 

17 

18 

1.06 

3.2 

2.51 



FM-Front-End- data using application circuit 

Antenna impedance 75 0, qOad,~ = 330 Q Vs = 8.5Y Tamb = 25'C 

Depending on ceramic I. F. filters to  be used 

Noise figure 

Image rejection 

RFinterrnodulation 

%I.  F. rejection 

Spurious response, 2nd osc. harmonic 

I. F. rejection 

Osc. output voltage at 520 load 

NF 

LC 

57 

85 

6 

70 

70 

90 

90 

200 

dB 

dB 

dB 

dB 

dB 

dB 

mVms 



I 
75 51 

- + c 
IF amplifier Audio - DmU'T. demodulator analyzer 

I 1 Tuned to 

1 - 1  I 98 MHz 

ViD (fD) = Desired signal (EMF) 

"ivD,(fuor) I =Undesired signals (EMF) 
VIuDz(fu~2) 

Block diagram of the test set up 

Test conditions: 

De-emphasis - 75 ps 

AF bandwidth 3 0  Hz - 2 0  kHz 

RMS, unweighted 

Set up for one signal measurement: 

fD = 98 MHz 

Note: vo,, related to  75 kHz dev., 1 kHz, viD = 66 dB pV 

Set up for three signals intermodulation measurement: 

SD: fD = 98 MHz, FM: 1 kHz, 22.5 kHz dev. 

S,,,: FM: 0.15 kHz, 22.5 kHz dev. 

S,,,: Unrnodulated 

v,, for 35 dB SlNAD 

V~~~ 

THD 
SlNAD 





VHFIUHF - application 
hp 8970 A 

Noise / gain 
meter 

I------ 
I 

1 
Noise source 2200pF 51 I 

I1 - 
1 HI : 

112 2:1 

1 -, 
I IF AMP 

I f =10.7MHz 
RFC 1 Mixer == 

BW-1.3 MHz 

- '1 HI 
113 

1 
I 

I 
1 71 H 

Oscillator I 

I 
I 

'1 Mounted as close as possible between Pin 6 and Ground 
*) Cut off frequency, fc adjustment: (foSc+fiF) <fc<(2 to,,- f IF)  

Test circuit for conversion gain and noise measurement 

Mixer, VHF characteristics 

Test conditions: R,, = 5 0  0, R ,,,.,, = 200  n, Vs = 10 V 
f I F =  10.7 MHz, f iRF = 2 0 0  MHz. f,,,= f i R F + f t F ,  VOsC 17=140 mVRMS 

Test parameter Symbol TYP Unit 

Conversion power gain, 
XF = 10.7 MHz Gc 2.5 dB 
f i ~  = 70 MHz GC 2.3 dB 

Doubleside band noise figure, 
f,,, = 200 MHz Nhss 8.2 dB 

3rd order intercept input signal level lp3 5.5 dBm 

Parallel input resistance Pin 5, f= 200 MHz RRi 1500 a 
Parallel input capacitance Pin 5, f=  200 MHz cP5 3.3 PF 

Parallel input resistance Pin 17, f= 200 MHz R ~ 1 7  4000 R 

Parallel input capacitance Pin 17, f= 200 MHz CPl7 2.7 PF 

Conversion transconductance GC 6.4 m-mho 



t l i l l i l i l i l l l l l l l l l i l i l l l i l l l l l l l l l l l l l l i i l l l ~ l l ~ l  8s 49.30 

0 100 200 300 400 500 MHz 

fosc - 

0 100 200 300 400 500 MHz 
fosc - 



U 4062B.U 4062 B-FP 

Dimensions in rnm 

Case 
DIP 18 

Weight rnax. 1.5 g 

Case 
SO 20 

Weight rnax. 1.5 g 



DIVERSE AUDIO APPLICATIONS 

Audio power amplifier + TBA 800  

+ TBA 810 S/TBA 810 AS 

+ TBA 810 T/TBA 810 AT 

+ TDA 2006 

+ TDA 2030 

+ TDA 2040 

LED -display driver 





TEEFUNKEN electronic 
Creatiw Techmlogies 

TBA 800 

Monolithic Integrated Circuit 

Application: Audio power amplifier, especially for TV-receivers 

Features: 

High output current, up to 1.5A High output power 

Wide range of supply voltage, -without heat sink 2.5 W 
5to30V -with heat sink 5.0 W 

Very high efficiency 70% 

Substrate =4 
Fig.1 Diagram and pin connections 

Absolute maximum ratings 
Reference point Pin 9.10 

Supply voltage 

Surge output current (non repetitive) 

Peak output current (repetitive) 

Power dissipation 
Xrnb = 80 
T,,.. = 90°C 

Junction temperature 

Storage temperature range 

Pin 1,3 vs 

Pin 12 lop 

b~ 
Fig. 2,3 

ptot 
ptot 

T 
Tw 



Thermal resistance 

Junction ambient 

Junction case 

Min. Typ. Max. 

R ~ ~ J A  70 

R t h ~ ~  12 

Electrical characteristics 
Vs = 24 V. Rf = 56 Q reference points Pin 9.10. T,,, = 25°C. unless otherwise specified 

Supply voltage range Pin 1,3 Vs 5 30 

Quiescent output voltage Pin 12 V o ~  11 12 13 

Quiescent drain current Pin 1.3 1 ~ s  9 20 

Input current Pin8 11 1 5 

Output power 
RL = 16 Q f =  1 kHz, d =  10% 

Input voltage Pin 8 v 220 

lnput voltage 
p0=5w, f=  1 k ~ z ,  RL= 1 6 n  Pin 8 F 

Input resistance Pin 8 Ri 5 

Band width (-3 dB) 
RL= 16QG=33OpF 

Distortion Fig. 4, 6.7 
R L = 1 6 a f = 1  kHz, 
Po= 50mWto 2.5W d 

Voltage gain Fig. 4 
RL=16Qf=1  kHz 

Open loop 
Closed loop 

lnput noise voltage 
B = 40 ... 20000 Hz 

lnput noise current 
B = 40 ... 20000 HZ 

Efficiency 
Po=4W,RL= 16Qf=  1 kHz 

Pin 8 VR i 5 

Pin 8 l,,i 0.2 



TBA 800 

Fig. 4 Test circuit for: Po, 4,. d, q 

Supply voltage must be disconnected before inserting the integrated circuit in the socket. 



TBA 800 

o i i 3 4 w  
Po- 

Dimensions in rnrn 

a@' 
I... 

.Z."Ir.UD(" "~.,.*,." 
QIP-Special 

Weight max. 1.5 g 



* 
TELEFUNKEW electronic 

Creattve Technmg~es 

TBA 810 S TBA 810 AS 

Monolithic Integrated Circuit 

Application: Audio power amplifier 

Featum: 

Thermal shutdown High output power 7 W 
High output current, up to 2.5A Low cross-over distortion 
Wide range of supply voltage, Low harmonic distortion 
4to20V Very high efficiency 70% 

8si813e 

Fig. 1 Diagram and pin connections 

Absolute maximum ratings 
Reference point Pin 9,10 

Supply voltage Pin 1 vs 

Surge output current Pin 12 bs 
Peak output current (repetitive) Pin 12 bM 
Power dissipation Fig. 2,3,3,4,5,6 

Tamb = 80°C TBA 810 S Ptot 
z,, = 100°C TBA8lOAS P,, 

Junction temperature 

Storage temperature range 

B2N.2.5n11174AZ 



TBA 810 S TBA 810 AS 

Thermal resistances Min. Typ. Max. 

Junction ambient TBA 810 S &MA 

TBA 810 AS RthlA 

Junction case Fig. 3,4,5 TBA 810 S ~ t h ~ c ' l  
Fig. 2 TBA 810 AS &NC" 

Electrical characteristics 
&mb = 25"C, Rf = 56 a reference point: Pin 9,10, unlessotherwise specified 

Supply voltage range Pin 1 vs 4 20 

Quiescent output voltage 
Vs = 14.4 V Fig.13 Pin 12 Voe 6.4 7.2 8 

Quiescent drain current 
Vs = 14.4 V Fig.12 Pin 1 1s B 

Total supply current 
Po = 6 W, Vs = 14.4 V, 
R L = 4 n  Pin 1 Is, 600 

Thermal shut-down temperature 
P,, = 2.8 W Fig.11 

Supply voltage rejection ratio 
Vs= 14.4M RL= 40, 
fhum = 100 Hz Fig. 14,15 SVR 

lnput current 
Vs = 14.4 V Pin 8 kg 0.4 4 

Output power Fig. 6,8,9,10,11 
RL = 4 Q f = 1 kHz, d = 10% Vs = 16.0 V Po 7 

Vs = 14.4V Po 4.6 6 
Vs = 9.0 V Po 2.5 
Vs = 6.0V Po 1 

Input voltage Pin 8 M 220 

Input voltage Fig.18 Pin 8 
Vs = 14.4 V, Pa = 6 W, 
f =  1 kHz,RL=4Q M 

~ ~ = 2 2 n  v; 
Input resistance Pin 8 Ri 5 

Band width (-3 dB) Fig.16 
VS=14 .4V ,RL=4nq=  820pF B 

& = 1500 pF B 

'I with cooling plate R,,,, = 10 K/W 



TBA 810 S TBA 810 AS 

PC Board Y 
copper Area 35 pm Thickness 

Fig. 4 

PC Board 

Fig. 5 



TBA 810 S TBA 810 AS 

Min. Typ. Max. 
Distortion Fig. 6.19.20 

Vs= 14.4V. R L = ~ Q  
f =  1 kHz, Po=50mWto3W d 0.3 % 

Voltage gains 
Vs=14.4V,RL=4Qf=1 kHz 

Open loop GW 80 dB 
Closed loop Fig. 17 Gvf 34 37 40 dB 

lnput noise voltage 
Vs = 14.4 V, B = 20 ... 20000 HZ Pin 8 vn  i 

lnput noise current 
Vs = 14.4 V, 6 = 20 ... 20000 Hz Pin 8 1, i 

Efficiency Fig. 6,9 
Po = 5 W, Vs = 14.4V, 
RL=40,f=1kHz rl 

Fig. 6 Test circuit for: Po, Pm, d, q and application note 

Thermal shutdown 

The presence of a thermal limiting circuit offers the following advantages: 

1. An overload on the output (even if it is permanent), or an above-limit ambient temperature can be 
easily supported. 

2. The heat sink can have a smallerfactor of safety compared with that of a conventional circuit. There is 
no device damage in the case of too high a junction temperature: all that happens is that Po (and 
therefor PtM) and Isare reduced (fig.11). 



TBA 810 S TBA 810 AS 

0 2 4 6 8 ~  

Po- 

Po- "s- 



TBA 810 S TBA 810 AS 



TBA 810 S TBA 810 AS 



TBA 810 S TBA 810 AS 

Dimensions in mm 

OlP-Special 
Weight max. 1.5 g 



TQEFUMKEN electronic 
Crea~ve W n a b g ~ e s  

TBA 810 T TBA 810 AT 

Monolithic Integrated Circuit 

Application: Audio power amplifier 

Features: 
Thermal shut-down High output power 7 W 
High output current, up to 3A Low cross-over distortion 
Wide range of supply voltage, Low harmonic distortion 
4 to 25V Very high efficiency 70% 

=4 Substrate 10 

Fig. 1 Diagram and pin connections 

Absolute maximum ratings 
Reference point Pin 9,10 

Supply voltage Pin 1 vs 

Surge output current Pin12 bs 
Peak output current (repetitive) Pin 12 bM 
bwer  dissipation Fig. 2,3,4,5,6 

Trnb = 80bC TBA 810 T ptot 

T,, = 100°C TBA 8lOAT Pbt 
Junction temperature T 
Storage temperature range T& 



Thermal resistances Min. Typ. Max. 

Junction ambient TBA 810 T ~ J A  

TBA 810 AT 

Junction case Fig. 3,4,5 TBA 810 T Rth~c') 
Fig. 2 TEA 810 AT R ~ ~ ~ ~ )  

Electrical characteristics 
z m b  = 25"C, & = 56 4 reference point: Pin 9.10, unless otherwise specified 

Supply voltage range Pin 1 vs 4 25 

Quiescent output voltage 
Vs = 14.4 V Fig.13 Pin 12 Voe 6.4 7.2 8 

Quiescent drain current 
Vs = 14.4V Fig.12 Pin 1 Ise 

Total supply current 
Po = 6 W, Vs = 14.4 V, 
R L = 4 n  Pin 1 Istot 600 

Thermal shut-down temperature 
P,, = 2.8 W Fig.11 

Supply voltage rejection ratio 
Vs = 14.4V, RL= 4 4  
fh,, = 100 Hz Fig.14.15 SVR 

lnput current 
Vs = 14.4V Pin 8 he 0.4 4 

Output power, Fig. 6,8,9,10,11 
& = 4 a f =  1 kHz,d= 10% Vs= 16.0V Po 7 

Vs = 14.4 V Po 4.6 6 
Vs = 9.0 V Po 2.5 
Vs = 6.0 V Po 1 

Input voltage Pin 8 K 220 

Input voltage Fig.18 Pin8 
Vs = 14.4 V, Po = 6 W, 
f= I ~ H Z ,  RL= 4 0  R~ = 56 n w 

Rf=22R K 

Input resistance Pin 8 6 5 

Band width (-3 dB) Fig. I 6  
v s = 1 4 . 4 ~ ~ ~ = 4 a , ~ =  8 2 0 ~ ~  B 

C, = 1500 pF B 

"with cooling plate Rtho= 10 K j W  



TBA 810 T TBA 810 AT 

I 
Copper Area 35 pm f hickness 

Fig. 4 

PC Board 

Fig. 5 



TBA 810 T TBA 810 AT 

Distortion 
Vs = 14.4V, RL = 4 fl, 
f =  1 kHz, Po= 50mWto3W 

Min. Typ. Max. 

d 0.3 % 

Voltage gains 
Vs= 14.4V,&=4SZ,f=l kHz 

Open loop Gw 80 dB 
Closed loop Fig.17 GI 34 37 40 dB 

lnput noise voltage 
Vs = 14.4 V, B = 20 ... 20000 Hz Pin 8 Vni 

lnput noise current 
Vs = 14.4 V, B = 20 ... 20000 Hz Pin 8 lni 

Efficiency Fig. 6.9 
Po = 5 W, Vs = 14.4 V, 
R L = 4 f l , f =  1 kHz 'l 

Fig. 6 Test circuit for: Po, P,,, d, q and application note 

Thermal shutdown 

The presence of a thermal limiting circuit offers the following advantages: 

1. An overload on the output (even if it is permanent), or an above-Amit ambient temperature can be 
easily supported. 

2. The heat sinkcan have a smaller factor of safety compared with that of a conventional circuit. There is 
no device damage in the case of too high a junction temperature: all that happens is that Po (and 
therefore P,,) and Is are reduced (Fig.11). 



TBA 810 T TBA 810 AT 

Po- 



TBA 810 T TBA 810 AT 



TBA 810 T TBA 810 AT 



TBA 810 T TBA 810 AT 

Dimensions in mm 

TBA 810 T QIP-Special 
Weight max. 1.5 g TBA 810 AT 



A v' 

UELLWWKEN electronic TDA 2006 

Monolithic Integrated Circuit 

Application: Audio power amplifier for radios and television receivers 

Features: 

Output stage short circuit protected Characteristic specification according 
Thermal shut down protected to DIN 45000 

Simple mounting due to =TO-220 casing 

Fig. 1 Diagram and pin connections, Pin 3 connected with metallic surface 

Absolute maximum ratings 
Reference point: Common power supply 

Supply voltage Pin5-3 +Vs 

Input voltage Pin 1 +2 Vi 

Differential input voltage Pinl-7. + FD 
Peak output current (repetitive) Pin 4 loM 

Power dissipation Fig. 2 
T,,, = 90°C ptot 

Junction temperature Ti 

Storage temperature range h 



Thermal resistance 

Junction case 

Min. Typ. Max. 

R t h ~ ~  3 

Electrical characteristics 
+ Vs = 12 V. G., = 30 dB, f =  1 kHz, Gmb = 25'C 
Reference point: Common power supply, unless otherwise specified 

Supply voltage Pin5-3 f V s  6 15 

Quiescent drain current 
LVs  = 15V. RL = 4C! Fig. 4 Pin 5 Ise 

Total supply current 
Po= 1 2 W , R ~ = 4 0  
Po= 8W,RL=8R 

Pin 5 Istot 
Pin 5 Istot 

Thermal shut down 
Pbt = 9 W 

Supply voltage rejection ratio 
RL = 4 VhUm = 0.5 V, 
fhum = 100 Hz, RG = 22 kc2 Fig. 5 - SVR 40 50 

lnput offset voltage 
L V s =  15V 

lnput offset current 
+ V s =  15V Pin 1,2 + lo  80 

lnput current 
+Vs= 15V 

Output offset voltage 
+ V s =  15V 

Output power Fig. 8,s 
f =  1 kHz, d =  lo%, RL= 4 R  Po 12 

R L = 8 n  Po 6 8 

Input voltage Fig.lO,ll Pin I 
Po=10W,RL=4fl 6 
Po= 6W,RL=8Q 6 

Input resistance Pin 1 Ri 0.5 5 

Band width (-3 dB) Fig. 6,7 
+Vs=15V,RL=4QPo=8W B 

Distortion Fig.12,13 
Po = 0.1 ... 8 W, RL = 4 
Po = 0.1 ... 4 W, RL = 8 Q 



TDA 2006 

Min. Typ. Max. 

Voltage gains 

Open loop GW 75 dB 
Closed loop Fig. 3 Gd 29.5 30 30.5 dB 

lnput noise voltage 
8 = 22 ... 22000 HZ, RL = 4 Cl Vni 3 10 P'J 

lnput noise current 
6 = 22 ... 22000 HZ, RL = 4 a Ini 80 200 PA 

t 
Pto t 

20 
W 

16 

Thermal Switching off 12 

The protective circuit will be effective against thermal 
overload of the IC; therefore, the heat sinkshould be 
dimensioned only for normal operating conditions. 8 

Short circuit protection 

The output stage of the integrated circuit is protected 4 
against overload due to short circuit of the load resistance. 

0 
-40 0 40 80 120°C 

Fig. 3 Test circuit 



TDA 2006 



TDA 2006 

o 4 1'2 w P  
Po- 

0 4 1'2 w 
Po- 



TDA 2006 

t 
r] 

8 0  
76 

60 

40  

20  

! l l l ! l l l l l l l ! l ' ' l  Fig.14 

0 4 8 12 W 

Po- 



TDA 2006 

Applications 

812867a 

Fig.16 AF amplifier with single power supply 

b -  vs 

Fig.17 Bridge amplifier with split power supply 



TDA 2006 

Fig.18 AF amplifier with split power supply 

Dimensions in mrn 

Version V 

t 

S9Lm --wmo#" 

-mr.Wm 

Version H I 

Supply voltage + Vs Pin 5 
Output Pin 4 
Supply voltage - Vs Pin 3 
Inverting input Pin 2 
Non-inverting input Pin 1 

Special case 
Plastic 

= TO 220 
5-leads 

Weight rnax. 1.8 g 



TEEFUNEM electronic 
Creafiw Technologies 

TDA 2030 

Monolithic Integrated Circuit 

Application: Audio power amplifier for radios and television receivers 

Features: 

Output stage short circuit protected Characteristic specification according 
Thermal shut down protected to DIN 45500 

Simple mounting due to =TO-220 casing 

Fig. 1 Diagram and pin connections, Pin 3 connected with metallic surface 

Absolute maximum ratings 
Reference point: Common power supply 

Supply voltage Pin5-3 +Vs 

Input voltage Pin 1 +2 & 
Differential input voltage Pinl-2 f v D  
Peak output current (repetitive) Pin4 bM 
Power dissipation Fig. 2 

T,,. = 90°C pmt 

Junction temperature 

Storage temperature range 



- - 

Thermal resistance 

Junction case 

-- 

Min. Typ. Max. 

Rth~c 3 

Electrical characteristics 

+ Vs = 14 V, G, = 30 dB, f = 1 kHz, Tamb = 25'C 
Reference point: Common power supply, unless otherwise specified 

Supply voltage Pin 5-3 + Vs 6 18 

Quiescent drain current 
+ Vs = 18 V, RL = 4 R Fig. 4 Pin 5 lsB 40 60 

Total supply current 
Po=14W,RL=4Q Pin5 1% 900 
Po= 9W,RL=8n  Pin 5 1st~ 51 5 

Thermal shut down 
Pm=12W &ase 110 

Supply voltage rejection ratio 
RL = 4 4 Vhum = 0.5 V. 
fhum = 100 Hz, RG = 22 kQ Fig. 5 SVR 40 50 

lnput ofket voltage 
+Vs= 18V Pinl-2 + M o  2 20 

lnput offset current 
+Vs= I 8 V  Pin 1, 2 f I,,, 20 200 

lnput current 
+Vs= 18V Pin1,2 1, 0.2 1 

Output offset voltage 
+Vs= 18V Pin 4 + Voo 2.5 22 

Output power Fig. 8,9 
f = 1 kHz, d = 0.5%, RL = 4 Q Po 12 14 

R ~ = 8 n  Po 8 9 
d =  10%,R~=4Cl Po 18 

R L = 8 n  Po 11 

Input voltage Fig.lO,ll Pin1 
Po=12W,RL=4Q Y 21 5 
Po= 8W,RL=8Q Y 250 

Input resistance Pin 1 Ri 0.5 5 

Band width (-3 dB) Fig. 6.7 
Vs=18V ,RL=4Q~=1000pF  B 10 ...I 40000 

Distortion Fig.12,13 
Po = 0.1 ...I 2 W, RL = 4 R d 0.2 0.5 
Po= 0.1 ... 8W, RL= 8 0  d 0.1 0.5 



TDA 2030 

Min. Typ. Max. 

Voltage gain 
Open loop % 
Closed loop Fig. 3 Gi 

lnput noise voltage 
8 = 10 ... 25000 HZ, = 4 Cl Vni 

lnput noise current 
8 = 10 ... 25000 Hz, RL = 4 0 Ci 

t 
ptot 

20  
W 

Thermal Switching off 

The protective circuit will be effective against thermal 16 
overload of the IC; therefore, the heat sinkshould 
be dimensioned only for normal operating conditions. 

12 
Short circuit protection 

The output stage of the integrated circuit is protected 
against overload due to short circuit of the load resistance. 

8 

4 

0 
-40 0 40 80 120 "C 

Tcase - 

Fig. 3 Test circuit 



TDA 2030 
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Po- Po- 



TDA 2030 



TDA 2030 

Applications 

Fig.16 AF amplifier with single power supply 

Fig. 17 AF amplifier with split power supply 



Fig. 18 Bridge amplifier with split power supply 

Dimensions in mrn 

,.SM.CI* 
acsI*.**. --- 

15.75?01 

Version V 4 8 

1.37 1 

a@ --" 
.c-1- 
.-I$L.u.". 

Version H 146'13 

Supply voltage + ' 
Output 
Supply voltage-VS 
Inverting input 
Non-inverting input 

Pin 5 
Pin 4 
Pin 3 
Pin 2 
Pin I 

Special case 
Plastic 

-TO 220 
5-leads 

Weight max. 1.8 g 



4@ 
UELEFMNKEN electronic TDA 2040 

Monolithic Integrated Circuit 

Application: Audio power amplifier for radios and television receivers 

Features: 

Very low harmonic and 
cross-over distortion 

Output stage short circuit protected 

Preliminary specifications 

Tab c o n n e c t e d  t o  p i n  3 
I 

0 Thermal shut down protected 
Simple mounting 

Fig. 1 Connection diagram (top view) 

Absolute maximum ratings 

Reference point: Common power supply 

Supply voltage Pin 5-3 f Vs 

Input voltages Pin 1 +2 'i 

Differential input voltage Pin l -2  fV,, 

Peak output current (internally limited) Pin 4 IoM 

Power dissipation 
To,, = 75 OC 

Junction temperature 

Storage temperature range 

+vs 
O u t p u t  

-vs 
Inver t ing  inpu t  

N o n  inver t ing  i n p u t  



TDA 2040 

Thermal resistance 

Junction case 

Min. Typ. 

R t h ~ ~  

Max. 

3 KNV 

Electrical characteristics 

+V, = 16  V, G,= 30 dB, Tam,= 25 OC, Test circuit Fig. 2 
Reference point: Common power supply, unless otherwise specified 

Supply voltage range Pin 5-3 f V, 2.5 

Quiescent drain current 
V, = +4.5 V Pin 5 Is s 3 0  
vS =*20 v Pin 5 Iss 45 100 

Thermal shut down 

Supply voltage rejection ratio 
R,=4Q,V ,,,,, =0.5V, 
f,,, = 100 Hz, R, = 22 kc2 SVR 4 0  

lnput offset voltage 
+ v s = 2 0 v  Pin 1-2 ~ Z V , ~  

Pin 1, 2 lnput offset current 

lnput current 
+ v s = 2 0 v  Pin 1.2 11 

Output power 
T,,,, = 60 OC 
f = l  k H z , d = 0 . 5 % ,  R,=4n  

R L = 8 Q  
f = 1 5  kHz R L = 4 Q  

lnput resistance Pin 1 'i 0.5 

Bandwidth (- 3 dB) 
P o = l  W,RL=4c2 kHz 

Distortion 
Po=O.l ... 10W. R L = 4 R  

Voltage gain 
Open loop 
Closed loop 

lnput noise voltage 
B = A-weighted 
B=22..22000 H z  

lnput noise current 

Efficiency 
R L = 8 n , P o = 1 2 W  
RL=4n,Po=22W 



TDA 2040 

Fig. 2 Test circuit 

Applications: 

Fig. 3 Amplifier with split power supply (') Fig. 4 Amplifier with single supply (') 

In the case of highly inductive loads protection diodes may be necessary 



TDA 2040 

Fig. 5 30 W Bridge amplifier with split power supply 

Dimensions in mm 

Version V 

s2- n D- 

.".**.,- 

Version H 

Special case plastic 
5-leads 

Weight max. 1.8 g 



UELEFUNKEN electronic 
Creative Techndqltes 

Monolithic Integrated Circuits 

Application: To drive LED-displays with 5 or 10 diodes 

Features: 
Wide supply voltage range Eligible between: 

High LED current 5 LED's line with linear scale division with 
U 237 BG or U 247 BG 

Low power dissipation due to series 5 LED'S line with logarithmic scale division with 
connection of LED'S U 257 BG or U 267 BG 
Different colour LED'S can be connected 10 LED'S line with linear scale division with 
arbitraw U 237 BG and U 247 BG 

No peripheral components are necessary 10 LED's linewith logarithmicscale division with 
U 257 BG and 267 BG 

High input resistance 

Fig. 1 Block diagram LED scale lC 



Absolute maximum ratings 

Supply voltage 

lnput voltage 

lnput current 

Output current, maximum 

Output reverse voltage 

Power dissipation 
Tamb = 60°C 

Ambient temperature range 
v s = 2 5 v  
Vs= 1 8 V  

Storage temperature range 

Junction temperature 

Thermal resistance 

Junction ambient 

Min. Typ. Max. 

Rth~n 130 W 

Optical and electrical characteristics 

Vs = 16V, Gmb = 25'C, Reference point: Ground 

Total current (incl. LED current) k 
Supply voltage vs 12 

Step tolerance A u  

Switching threshold hysteresis A WH 

lnput current 

Output saturation voltage 
= 20 mA 

Output current 



Circuit description 

The IC's are driving circuits for a 5 or 10 LED bar display having an integrated current generator whose 
current is adjusted to 20 mA. 

Light emitting diodes are connected in series in order to reduce power dissipation and to have the same 
current flowto the supply in every operating condition, Fig. 2 

For red LED's (i.e. TLSR 5100) the supply voltage is 12 V whereas in case of green or yellow diodes 
(i.e. TLSY 5100, TLSG 5100) the voltage is 16 V. 

The input thresholds are: 

U 237 BG: 0.2y 0.4M 0.6Y 0.8U 1.OV 

U 247BG: 0.1 V, 0.3V, 0.5Y 0.7y 0.9V 

U 257 BG: 0.18Vl-15 dB, 0.5Vl-6 dB, 0.84Vl-1.5 dB, 1.19V/+1.5 dB, 2.0V/+6 dB 

U 267 BG: 0.1 Vl-20 dB, 0.3Vf-10 dB, 0.71 Vl-3 dB, 1.0VfO dB, 1.41 Vl+3 dB 

If a voltage greater than thefirstthreshold but less than thesecond threshold is applied one LED is lighted, 
if the input voltage is between the second and the third threshold, then two LED's are in operation and 
SO on. 

Fig. 2 showsthe circuit diagram of a bar display with 5 LED's. 

By choosing a parallel connection of the inputs of an U 237 BG and an U 247 BG it is possible to get a 
10 LED bar display with thresholds0.1 V, 0.2V. 0.3 ... 1.OV. 

By choosing a parallel connection of the inputs of an U 257 BG and an U 267 BG it is possible to get a 
10 LED bar display with thresholds: -20 dB, -15 dB, -10 dB ...+ 6 dB. 

Fig. 3 shows thecircuit diagram of a bar display with 10 LED's. 

Applications: 

Fig. 2 Bar display with 5 LED's 



Fig. 3 Bar display with 10 LED's 

v ~ w r - i n 0  bucket sensor 

L1e 2450. 

U 237 BG 

TLUY 5 4 0 0  TLUY 5 4 0 0  TLUY 5 4 0 0  

l 0 0 b h  1 V ~ O X * O B V  60%*Q6V 4 0 X A 0 . 4 ~  ~ O X ~ ~ Z V  

Fig. 4 Liquid level display with linear 
resistance pickup 

Fig. 5 LogarithmicAFrecording level display 
with 5 LED's 



fig.6 Logarithmic AF recording level display with 10 LED'S 



Fig.7 Driverfor 20 LED'S 



Dimensions in mm 

Plastic case 
DIP 8 

Weight rnax. 1 g 





UEREFUMKEW electronic 
CreatweTshnolq)~s 

Monolithic Integrated Circuits 

Application: To drive LED-displays with 5 or 10 diodes with flowing transition 

Features: 
Wide supply voltage range No peripheral components are necessary 

High LED current High input resistance 

Low power dissipation due to series 0 Eligible between: 
connection of LED'S 5 LED'S line with linear scale division 

Different colour LED's can be connected with U 244 B or U 254 B 

arbitrary 10 LED's line with linear scale division 
with U 244 Band U 254 B 

Preliminary specifications 

Fig. 1 Block diagram 



Absolute maximum ratings 

Supply voltage 

lnput voltage 

lnput current 

Output reverse voltage 

Power dissipation 
Tmb = 60% 

Junction temperature 

Ambient temperature range 
vs=25v 
Vs=18V 

Storage temperature range 

Thermal resistance 

Junction ambient 

Min. Typ. Max. 

R ~ ~ J A  130 W 

Optical and electrical characteristics 
Vs = 16 V, qmb = 25OC. reference point: Pin 1 Ground 

Total current (incl. LED current) k 25 m A 

Supply voltage vs 12 25 V 

Input current -11 

Output current at maximum brightness -10s 



Circuit description 
The IC's aredriving circuits fora 5 or10 LED bardisplay having an integrated current genetatorwhose current 
is adjusted to 20 mA. 

Light emitting diodes are connected in series in order to reduce power dissipation and to have the same 
current flow to the supply in every operating condition, Fig. 2. 
For red LED'S (i.e. TLSR 5100) the supply voltage is 12 V whereas in case of green or yellow diodes 
(i.e. TLSY 5100, TLSG 5100) the voltage is 16 V. 

Range of flowing transition: 
U 244 B 1. Threshold 200 ... 280 mV U 254 B 1. Threshold 110 ... 190 mV 

2. Threshold 380 ... 460 mV 2. Threshold 290 ... 370 mV 
3. Threshold 560 ... 640 mV 3. Threshold 470 ... 550 mV 
4. Threshold 740 ... 820 mV 4. Threshold 650 ... 730 mV 
5. Threshold 920 ... 1000 mV 5. Threshold 830 ... 910 mV 

Application 

Fig. 2 Bar display with 5 LEDs 



Fig. 3 Bar displays with 10 LEDs 

Plastic case 
DIP &leads 

Weight max 1 g 



Monolithic Integrated Circuits 

Application: Low cost stereo LEDs scale controller for radio, amplifier or cassette recorder 

Features: 

Wide supply voltage range @ Logarithmic scale division 
Constant LED current Dual 10 LEDs scale controller possible by 
Low power dissipation due to series serles connection of U 2066 B and U 2067B 
connection of LEDs Turn -on intervals: 
Different colour LEDs can be 5dB-5dB-3dB-3dB- U2066B 
mixed easily 2dB-2dB-2dB-2dB- U2067B 
One operational amplifier per channel 

Channel B 

1 LED-Output Ol 
2 LED-Output 0, 
3 LED-Output O3 
4 LED-Output O, 
5 LED-Output 06 
6 Rectifler output 
7 OP AMP "negativen-Input 
8 Ground (GND) 

Channel A 

9 OP AMP "negativew-Input 
10 Rectifier output 
11 LEPOutput 0, 
12 LED-Output 0, 
13 LED-Output 0, 
14 LED-Output O2 
15 LED-Output 0,  
16 Supply voltage V, 

Fig. 1 Block diagram and Pin connections 

T1.2/1040.0485 E l  



Absolute maximum ratings 

Reference point Pin 8 

Supply current 

Input voltages 

lnput currents 

Maximum cuyents 

Output reverse voltage 

Power dissipation 
Tam, = 85 OC 

Ambient temperature range 

Junction temperature 

Thermal resistance 

Junction ambient 

Pin 16 vs 
Pin 6,7,9, 10 "I 

Pin6,7,9,10 'I 

Pin1 ... 5,11 ... 15 1, 

Pin1 ... 5,11 ... 15 V, 

Min. TYP. 

R ~ ~ J A  

Electrical characteristics 
Vs = 16 V, Tam, 25 OC, reference point Pin 8, unless otherwise specified 

Supply voltage range Pin 16 Vsl )  7 

Total supply current Pin 16 's 
LED current source Pin 1, 15 10 

Max. 

80 WW 

Comparator turn-on thresholds 
and tolerances (LEDs display input) 

Switching threshold hysteresis 
(LED-Display input) Pin 1 ... 5, 11 ... 15 AV,, 

Output saturation voltage Pin 1 . . .5, 11 . . .15 V ,,,, 1.1 V 

lnput currents 
V , = O V  Pin 7,9 4 

Pull up resistance Pin 5, 11 R5, ,I 10 kU 

Pull down resistance Pin 5,11 R5, 11 5 kn 
Operational amplifier 

lnput offset voltage 
lnput offset current 

lnput bias current ' I  B 1 PA 
') Serles circuit connection of 5 LEDs is not possible if the supply voltage is below 12 Vfor red LEDs and below 17 V for 
green LEDs. LED should be connected then separately through external resistance. The basic function of the integrated 
circuit is guaranteed down to VS = 4.5 V, however without compliance of data sheet values. 



Min. TYP. Max 

Open loop gain Gvo 80 dB 

Common mode rejection ratio CMR 80 dB 

Common mode input voltage range "IC 0 Vs-1.5 V 
Output voltage swing "0 0 Vs-1.5 V 

Output current limitation 

v6,~o = O Pin 6, 10 '0 30 mA 
Frequency compensation internal 

Applications 

LED basic circuit 
When sufficient supply voltage is available, LEDsare connected in seriesand supplied with constant current 
source of 15 mA. Output transistors are "tumed-on" (conducting stage) iftheinputvoltageiszero(~=O V), 
they are "turned-off" (non-conducting) if the input voltage is greater than the 5th turned-on threshold. 
Minimum supply voltage requirement depends upon the colour and VF of the LED, i. e.: 

"srnin = 1 "F +2 " 
whereas VF is worst case value of the LEDs forward voltage 

with red colour VF=2V  
green, yellow, orange V, = 3 V 

For different colour LEDs supply voltage requirements, please refer to table 1. 

Fig. 2 Series circuit for 5 LEDs Table 1 : Supply voltage requirement for different 
configurations; S = Serie, P = Parallel 

If the supply voltage is lower than above mentioned, then some of the LEDs must be connected to supply 
voltage V, with external resistance R as shown in Figs. 3. .. 6. 
The resistance value R is calculated as follows: 

Different connection possibilities are shown in table 1 together with appropriate diags. 2.. .6. 



Fig. 3 4 LEDs in series 
1 LED in parallel 

Fig 4. 3 LEDs in series 
2 LEDs in parallel 

Fig. 5 2 LEDs in series 
3 LEDs in parallel 

Fig. 6 1 LED in serie 
4 LEDs in parallel 

LEDs turnon threshold level settings 

Switching thresholds are dependent on the gain of the inverting amplifier. Voltage gain, G, is realised mainly 
with resistance ratios (R, and R,). 

1289 mV, whereas in mVrms for the 5th LED. G,=- vi JT 

Example: 5th LED shall be turned-on when input voltage, V, is 212 mV,,,, (see table 2). 

'289 - R2 -4.3 Therefore G,, = - - - - 
2 1 2 a  R, 

1289x100 kQ=430 hQ 
when R, = 100 kQ, then R, = 

212 JZ 
For exact dimensioning use a potentiometer (R2) of value 400.. ,500 kQ 



Therefore the following input voltages with GV = 4.3 is given in table 2 and its application is shown in 
Fig. 7 

Table 2: Different input voltages, V, in mVrrns 

Fig. 7 Circuit with G, = 4.3 

10 LEDs scale conboller circuit 

It is possible to build a dual 10 LEDs scale controller Indicator by seriesconnection of U 2066 Band U 2067 B 
with appropriate gain factors. 

Example: Calculation of gain factor G, for U 2067 B: 

Thefifth turn-onlevelofU2066Balwayslies10dBlowerthanthefiffh turn-on levelofU2067Bi.e.afactor3.16; 
therefore: 

Gain factor of U 2066 B should be 3.16 greater than the gain factor of U 2067 6. 



From the table 3 of comparator turn-on threshold and its speclfied input voltages in dB, one can obtain: 
A 1289 V,,,=911 mV=+6dBandR, =100kQ;thenG2=-- 

911 x f i  
whenG,=l andR,=100kQ,G,=3.16xG2=3.16 

then~-~=3.16xR,=316kCl 

Table 3: Comparator turn-on thresholds for 10 LEDs 

Fig. 8 Dual 10 LED control circuit 
V, ,, = 911 Vrms 

dB 

mV 

LED7 

0 

456 

LED 1 

-20 

46 

LED 4 

-7 

204 

LED8 

+2 

574 

LED2 

-15 

81 

LED5 

4 

288 

LED3 

-10 

144 

LED9 

+4 

723 

LED6 

-2 

363 

LED 10 

+6 

911 



Dimensions in mm 

Case 
DIP 16 

Weight max. 1.5 g 





4b 
RELEFUNREN electronic 

Monolithic Integrated Circuit 

Application: Stereo control indicator with 5 LED's and one operational amplifier per channel 
for radio, amplifier and cassette recorder. 

Features: 

Large supply voltage range 

(. Constant LED current 
Low power dissipation due to  
series connection of LED's 

(. Different colour LED's can be 
mixed easily 

(. One independent connectable 
operational amplifier per channel 

(. Turn-on intervals: 
6 dB -6 dB - 3  dB - 3  dB 

Channel B 

1 : LED-Output 0, 
2: LED-Output 0, 
3: LED-Output O3 
4: LED-Output 0, 
5: LED-Output 0, 
6: Comparator input Vi 
7: OPAMP-Output OUT 
8: OP AMP 'negative"-Input 
9: OPAMP "positive"-Input 

10: Ground (GD) 

Channel A 

11: OPAMP "positive"-Input 
12: OPAMP "negative"-Input 
13: OP AMP-Output OUT 
14: Comparator input V, 
15: LED-Output 0, 
16: LED-Output 0, 
17: LED-Output 0, 
18: LED-Output 0, 
19: LED-Output 0, 
20: Supply voltage VS 

Fig. 1 Block diagram and 
Pin connections 



Absolute maximum ratings 

Supply voltage Pin20 Vs 

Input voltages Pin 6, 8,9,11,12,14 V, 

Input currents Pin 6.8. 9.11.12.14 1, 

Maximum currents Pin1 ... 5-15 ... 19 lo 

Output reverse voltage Pin 1 ... 5.15 ... 19 Vo 

Power dissipation 
Tam, = 85 OC 

Ambient temperature range 

Junction temperature 

Thermal resistance 
Junction ambient 

Electrical characteristics 

Vs = 16 V,  Tarn, = 25 OC, reference point Pin 10 

Supply voltage range Pin 20 Vsl) 

Total supply current Pin20 Is 

LED current source Pin1.19 1, 

810 

- 10 ...+ 85 

150 

Min. Typ. Max. 

80 

Comparator turn-on thresholds 
and tolerances (LED-Display input) 

Switching threshold hysteresis 
(LED-Display input) Pin 1...5, 15 ... 19 AVhH 

Output saturation voltage Pin 1 ... 5, 15 ... 19 V,,,, 1.1 V 

lnput currents 
vi=ov Pin 6, 14 -Ii 1 P* 

Pull up resistance Pin 5, 15 R,, , , 10 kn 

Pull down resistance Pin 5, 15 R,, ,, 5 kQ 

'I Series circuit connection of 5 LED's is not possible if the supply voltage is below 12 V fo r  red LED's and below 17 V 
for green LED's. LED should be connected then separately through external resistances. 
The basic function of the integrated circuit IS guaranteed down to V, = 4.5 V, however without compliance of data 
sheet values. 

- 



Min. Typ. Max. 

Operational amplifier 

lnput offset voltage 

lnput offset current 

lnput bias current 

Open loop gain 

Common mode rejection ratio 

Common mode input range 

Output voltage swing 

Output current limitation 

"7.1, = 0 v 
Load resistance 

Channel separation 
Channel A-Channel B 

Frequency compensation 

Slew rate 

v10 

110 

'1 B 

Gvo 80 
CMR 80 

"1, 0 

"0 1 

Ch. Sep. 60 

internal 

0.5 

Applications 

LED basic circuit 

When sufficient supply voltage is available, LEDs are connected in series and supplied with constant 
current source of 15 mA. Output transistors are "turned-on" (conducting stage) if the input voltage is 
zero (Vi = 0 V), they are 'turned-off (non-conducting) if the input voltage is greater than the 5th turned- 
on threshold. 

Minimum supply voltage requirement depends upon the colour and VF of the LED, i. e.: 

vsmin= 1 VF+ 2 v 
whereas V, is worst case value of the LEDs forward voltage 

with red colour VF=2V 
green, yellow, orange VF = 3 V 

For different colour LEDs supply voltage requirements, please refer to table 1. 

5 green 

Fig. 2 Series circuit for 5 LEDs Table 1: Supply voltage requirement for different 
configurations; S = Series, P= Parallel 



If the supply voltage is lower than above mentioned, then some of the LEDs must be connected to  supply 
voltage Vs with external resistance/? as shown in Figs. 3. . .6 .  

The resistance value R is calculated as follows: 

Different connection possibilities are shown in table 1 together with appropriate diags. 2. .. 6. 

Fig. 3 4 LEDs in series 
1 LED in parallel 

Fig. 5 2 LEDs in series 
3 LEDs in parallel 

Fig. 4 3 LEDs in series 
2 LEDs in parallel 

Fig. 6 1 LED in series 
4 LEDs in parallel 
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Dimensions in mm 

Case 
DIP 20 

Weight max. 1.5 g 



TELEFUNKEN electronic GmbH 
Semiconductors 

Theresienstrak 2 . P.O.B. 11 09 
D - 7100 Heilbronn 

Phone (0 71 31) 67 -0.  Telex 7 28 746 tfk g . Telefax (0 71 31) 67 - 2340 

Regional offices Distributors 

Berlin - 
TELEFUNKEN electronic 
Hohenzollerndamm 152 
D-1000 Berlin 33 
Tel.: (030) 8 28-2063 
Telex: 183 581 
Fax: 828-2227 

Hamburg 
T E L E F U N K E ~ U ' & ~ ~ ~ O ~ ~ ~  
Stadthausbriicke 9 
D-2000 Hamburg 36 
Tel.: (040) 3498-317 
Telex: 211 609 
Fax: 3498-232 

Frankfurt 

TELEFUNKEN electronic 
Mainzer Landstr. 351-367 
D-6000 Frankfurt 1 
Tel.: (069) 7507-375 
Fax: (069) 75 07-200 
Telex: 414477 

Heilbronn 

TELEFUNKEN electronic 
TheresienstraSe 2 
P.O.B. 1109 
D-7100 Heilbronn 
Tel.: (071 31) 67-26 27 
Fax: (0 71 31) 67-23 40 
Telex: 728 746 tfk d 

DIETRICH SCHURICHT 
P.O.B. 101729 
Richtweg 30 
D-2800 Bremen 1 
Tel.: (0421) 36 54-0 
Telex: 244365 

RETRON GmbH 
Rodeweg 18 
P.O.B. 171 
D-3400 G6ttingen 
Tel.: (05 51) 904-0 
Telex: 9 6733 

ELECDIS 
Ruggaber GmbH 
HertichstraRe 41 
D-7250 Leonbern 
Tel.: (071 52) 602-0 

Hannover 
Mlinchen 

Telex: 724192 
TELEFUNKEN electronic 
Max-Miiller-StraSe 50-56 TELEFUNKEN electronic 
D-3000 Hannover 1 
Tel.: (05 11) 63 04-646 
Fax: (0511) 6304-21 3 
Telex: 175118310 

Diisseldorf 

TELEFUNKEN electronic 
WiesenstraSe 21 
D-4000 Dusseldorf 11 

ArnulfstraSe 205 
D-8000 Miinchen 19 
Tel.: (089) 1305-652 

-653 
Fax: (089) 13 05 -61 4 
Telex: 523168 

Nijrnberg 

TELEFUNKEN electronic 

MBS 
Vertrieb von elektronischen 
Bauelementen GmbH 
P.O.B. 1111 
BenzstraSe 1 
0-8011 Kirchheim b. Mlinchen 
Tel.: (089) 9 03 85 51 
Telex: 5215555 

Your S~ecial Distributor for 
Tel.: (0211) 5080-422 Obere KanalstraRe 24 ~ptoelectronic Devices from 
Fax: (0211) 5080-307 D-8500 Niirnbera 80 TELEFUNKEN electronic 

Tel.: (0911) 277-i64 
Fax: (0911) 277-354 
Telex: 622 551 

REINHOLD 
Lindenau 7 
D-4174 lssum 1 
Tel.: (0 28 35) 2038 
Telex: 812 272 



Algeria 

Bureau Administratif 
AEG-TELEFUNKEN Algier 
7 Ch. Beauregard - Colonne 
Alg ier 
Phone: 605673,607024 
Telex: 66 074  dz 

Argentina 

AEG Argentina, 
S.A.1.y.C. 
Bernardo de lrigoyen 308 
Casilla de Correo 4302, 7O P. 
Buenos Aires 1379 
Phone: 374445.  ..49,37 9 0  
Telex: 21 112 

Australia 

Promark Electronics Pty. Ltd. 
6-8 Clarke Street 
P. 0. Box 381 
Crows Nest N.S.W. 2065 
Phone: (02) 429 6477 
Telex: AA 12 0 4  7 4  

Austria 

W. Moor Ges. m. b. H. 
Storchengasse 1/1/1 
A-1150 Wien 
Phone: 0222185 8646 
Telex: 01 35 701 

Belgium 

S. A. belge AEG 
Rue de Stalle 65 
8-1180 Bruxelles 
Phone: 02/3700611 
Telex: 21 359 

Brazil - 
TELESlLlCON ELECTRONICA 
LTDA. 
R. CEL. Lisboa, 666 
04020 SSo Paulo 
Phone: (011) 5750985  
Telex: 11 22 779 

Canada 

AEG Corporation 
P.O.B. 3800 
Route 2 2  - Orr drive 
Somerville, 
New Jersey 0 8 8  76 
Phone: (201) 722-9800 
Telex: 1 78028 

China, P.R. -- 
AEG-TELEFUNKEN China Ltd. 
Suite 1705 
Beijing Hotel 
Beijing (Peking) 
Phone: 55 22 31 
Telex: 2 2  811 atcl cn 

Czechoslovakia 

MEDIA 
Panenska 30 
CS-80100 Bratislava 
Phone: 545346  ... 49,5497 5 4  
Telex: 121 925 mdia 

4 0  
Denmark 

AEG Dansk 
Electricitets Aktieselskab 
Roskieldevej 8-10 
DK-2620 Albertslund 
(Ksben havn) 
Phone: 02/64 85 22 
Telex: 33122 

Finland 

Sahkoliikkeiden OY 
P.O.B. 88, SahkometsS 
SF-01 301 Vantaa 3 0  
Phone: 90183 81 
Telex: 12 4431 

France - 
AEG France S.A. 
10. avenue reaumur 
92142 Clamart CEDEX 
Phone: 46.30.90.23 
Telex: 631 579 

Great Britain -- 
AEG (UK) LTD. 
217 Bath Road 
Slough 
Berkshire SL 14 AW 
Phone: 0 7  53/87 21 01 
Telex: 847 541 

Greece 

Th. Theodoropulos 
Glististr. 3 4  
GR-117.44 Athen 
Phone: (01) 90143 73 

Hong Kong 

AUDIO MECHANICALCORP. LTD 
1411-2 World Finance Centre 
North Tower Harbour City 
19, Canton Rd.. Tsimshatsui 
Kowloon, Hong Kong 
Phone: 3-72241 92-4 

3-688424 
Telex: 54524  

India - 
NGEF Ltd. 
BANK OF BARODA BLDG. 
(Fifth Floor) P.O.Box 633 
16, Sansad Marg 
New Delhi-110001 
Phone: 31 09 95 
Telex: 25 77  

l ran - 
Sherkate Sahami Khass 
AEG Iran 
Ave. Karim-Khan Zand 
AEG-Building 
Teheran 
Phone: 8271 43-471830341-45 
Telex: 212 679 

Ireland 

Neltronic Ltd. 
John F. Kennedy Road 
Naas Road 
Dublin 12 
Phone: (01) 501845 
Telex: 24837 

Israel 

E LOTAS 
Electro-Vista Industries LTD. 
P.O. Box 7039 
10, Shefa Tal Street 
Montefiore Quarter 
Tel Aviv 61070 
Phone: (03) 269 930 
Telex: 3 71425 ELOTS IL 

Italy - 
AEG 
Societa ltaliana per Azioni 
Viale Brianza, 2 0  
Casella Postale 47 
1-20092 Cinisello Balsamol 

Milano 
Phone: 02/617 98-1 
Telex: 333117 

Japan 
TELEFUNKEN electronic 
Liaison Office Japan 
Yokohama Excellent Bldg. 
Room 601 
6-9, Furocho 1 chome, Naka-ku, 
Yokohama, 231 
Phone: 045 -664-5567 
Facsimile: 045-664-5570 

(GII/GIII compatible) 



Export 

Jugoslavia 

INTEREXPORT 
27th Mart No. 69 
12th Floor-Room No. 6 
YU-11000 Beograd 
Phone: (11) 3 2 3 2 7 0  
Telex: 12 191 

Rep. of Korea 

Comtel Korea Co. 
Room 901, Hosung Bldg. 
4 4 -  2 2  Yeuyidodong 
Yeung Dung Poku 
Seoul 
Phone: 2-784-9873 
Telex: 22 828 

Malaysia/Singapore 

DYNAMAR INTERNATIONAL 
Suite 05-11 
12, Lorong Bakar Batu 
Kolam Aver Industrial 
Estate 
Singapore 1334 
Phone: 7 47-61 8 8  
Telex: 26 283 

Mexi ko 

AEG MEXICANA, SA. de C.V. 
Prol. Calle 16 No. 53 
San Pedro de 10s Pinos 
01180-Mexiko, D.F. 
Phone: 91 (5) 277-88-33 

91 (5) 51 5-66-66 
Telex: 017-77284 

Netherlands 

AEG Nederland N.V. 
Aletta Jacobslaan 7 
NL-1066 BP Amsterdam 
Phone: 020/5105911 
Telex: 11 234 

New Zealand 

AWA New Zealand Ltd. 
P.O.B. 830  
Wineera Drive 
Porirura, Wellington 
Phone: 75069 
Telex: 31 001 

Norway 

Rifa N S  
P.O.B. 4 0  Rislekka 
N-0516 Oslo 5 
Phone: (02) 65 01 9 0  
Telefax: (02) 6441 38 
Telex: 76611 rfnos n 

Poland 

THM EXIMPOL S.A. 
ul. Stawki 2/Etage 28  
P.O.B. 810 
PL-00-950 Warszawa 
Phone: 3986 54.39 9 0 8 9  
Telex: 814 640 

Portugal 

AEG Portuguesa 
S.A.R.L. 
Rua Joao Saraiva, 4-6 
P-1799 Lisboa CODEX 
Phone: (01) 8847 69.89 71 21 
Telex: 12173 

Rumania 

AEG-TELEFUNKEN 
Verbindungsbijro Bukarest 
Str. Sevastopol 
Nr. 13-17, Ap.: 405 
R-78118 Bukarest 
Phone: 59 2 0  22.50 70  61 
Telex: 10477 

South Africa 

International Components 
(Pty) Ltd. 
P.0.Box 1471 
Randburg 2125 
Phone: 7 89/12 14/5 
Telex: 4-241 59 S.A. 
Fax: 0117870319 

Spain - 
AEG lbkrica de Electricidad, S.A. 
Principe de Vergara, 112 
Apartado 235 
E-Madrid 2 
Phone: (91) 2 6 2 7 6 0 0  
Telex: 4 8  789 

Swizerland 

W. Moor AG 
BahnstraRe 58 
CH-8105 Regensdotf/Zurich 
Tel.: 0118406644 
Telex: 52042 
Telefax: 01 8400619 

Taiwan R.0.C 

CHUNG TEH COMPANY LTD. 
2nd Et 3rd Floor 
350 Min Sheng E. Road 
P.O.BOX 27 -088 
Taipei 104 
Taiwan R.O.C. 
Tel.: 501 - 8181 
Telex: 11 316, 22659 

Turkey 

Server Ataman 
lstiklal Caddesi 37814 
P.K. Beyoglu 366 
Istanbul-Beyoglu 
Phone: 1-14421 6 8  
Telex: 24102 

United States 

AEG Corporation 
P.O.B. 3800 
Route 22 - Orr drive 
Somerville, 
New Jersey 08876 
Tel.: (201) 722 - 9800 
Telex: 178028 

Venezuela 

Electronics Uribe C. A. 
Edif. Centro Profesional 
La Urbina, Calle 3 - A  
Piso 1 - Oficina G 
La Urbina 
Caracas 1060 
Phone: (02) 241 2689  

(02) 241 63 3 6  
Telex: 21 875 uribe vc 

Sweden 

RlFA AB 
S-16381 Stockholm 
Phone: 081757 5000  
Telex: 8125008 elrifa 
Fax: 468 752 6043 
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