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A. Summary of the types

alpha-numeric index

Type

TBA 800
TBAB10 AS
TBA 810 AT
TBA810S
TBAB10T
TCA 4511
TDA 1062 S
TDA 1072
TDA 1072 A
TDA 1083
TDA 12208B
TDA 1220L
TDA 2003
TDA 2006
TDA 2030
TDA 2040
TDA 4210
U 237 BG

U 2448

U 247 BG

U 254 B

U 257 BG

U 267 BG
U412B
Uu413B
U4168B
U4178B
U4188
U4208B
(UR:V{0]:]
us218B

U 20668

U 2067 B

U 20688

U 23428

U 2343B
U24168
U24178B

U 24328

U 2433B

U 28228

U 28238

U 4062B

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 AM/FM Radio with audio power amplifier
AM/FM-IF amplifier for portable radio

Low voltage AM/FM-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 6 LED -display {linear)

Driver for 5 LED -display (logarithmic)

Driver for § LED - display (logarithmic)

1 W Audio power amplifier

1 W Audio power amplifier with adjustable gain
AM/FM-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 (2 x5 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 usse)

FM front end for car radio/HiFi

Page
187
191
199
191
199
117
123
131
141
41
35

149
207
215
223
153
227
235
227
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227
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© 77
81
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97
103
107
111
239
239
247

53
61
69
17
21
25
29
157
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A. Summary of the types

according to applications
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1. Type Designation

1.1.ProElectron Type Designation Codeforinte-
grated Circuits'

The code consists of

Three letters followed by a serial number

TEA 1007
TDA 4437

The first two letters
a. Solitary Circuits

The first letter identifies the circuit as:
S: Solitary digital circuit

T: Analogue circuit

U: Mixed analogue/ 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 letterindicates the operational tempera-
turerange or exceptionally, anothersignificant cha-
racteristic.

A: No temperature range specified
B: Oto+ 70°C o ) .

. o If a circuit is designed for a wider
C:—55t0 +125°C temperature range, but does not
D:—25to + 70°C qualify for a higher classification,
E:—25t0 + 85°C the code letter for the narrower

temperature range is used.
F:—40to + 85°C

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 less than 4 digits are exten-
ded to a 4-digit number by adding zeros (O) 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 letter Z which stands for types
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 nomenclature forintegrated circuits applies to: monolithic, multichip, thinfilm, thick film and hy-

brid integrated circuits. (applied since 1973)
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1.2 TELEFUNKEN 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)

! Packaged integrated circuits (PIC’s) (

M3210}M

|

-

|

-

1. Position (letter)

2. - 5. Position (three or four numbers)
Fifth position can be empty

6. Position (letter)

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. - b. 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-case or chip.

6. Position

B = Bipolarintegrated circuit

M = MOS {only in connection with T or U at the first position).
M= monolithic and additional discrete chips.

Y= more than one IC-chip).

7. Position

Delivery versions for IC-chips

C = Separated and measured chips in carrier box

F = Separated and measured wafer on prolonged foil

M = Separated 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

A6

Mixed devices {(only in connection with M at the first position i.e. for combined ICs including one

Integrated elements (only in connection with M at the first positioni.e. for combined ICs including



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 fordigital and
linear circuits of low or medium complexity.
One or two levels of metallisation.

Signal frequencies up to approx. 10 MHz

Low noise:
For low noise AF and DC circuits.

Power: .
Forlinearand digital circuits. Qutput currentap-
prox. 4 A

12L:

Technology and circuit technique for complex
digital circuits with low- power requirements
and operation down to supply voltages even be-
low 2 V.

Combination with linear functions e.g. higher
power (current, voitage} 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 process for complexana-
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.

Digital technology for frequencies up to approx.
1MHz. Al-Gatetransistors: Enhancement driver
and ion implanted depletion load transistors.

NMOS 1:

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, LOCOS field
range. '

Operating voltage V,, =18 V

NMOS 3:

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 V,,, =8 V.

NCMOS/N?CMOS:

N-well Si-gate CMOS-technology with optional
N-channel depletion load transitors (N’CMOS)
for mixed analog/digital components with clock
rates up to 6 MHz.

Operating voltage V,, =8 V.

2.1. Circuits tailored to customer

specifications

® Full custom design:

Customer specific circuit, layout and chip deve-

lopment i.e.

— optimized chip size and perfermance.

—~ economic advantages at large quantities 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 forlow quantities - such as
prototypes for development and market tests.
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3. Explanation of Technical Data

3.1 Arrangement of symbols according to
DIN 41875 + IEC

For currents, voltages and power basic letter
symbols are used. These basic symbols are having
either upper-case (capital) or lower-case (small)
letters. Capital basic letters are used for the repre-
sentation of peak, mean, d. c. or root-mean-square
values. Small basic letters are used for the repre-
sentation of instantaneous values which vary with
time.

In subscript (index), capitalletters are usedtorepre-
sent continuous or total valueswhereas small letters
are used torepresent the varying component alone.
The following table illustrates the application of the
rules given above.

Basic letter
Lower-case Upper-case
instantaneous maximum {peak),

values which
vary with time

average (mean)
continuous (d. ¢.) or
root-mean-square
{RMS) values

Subscript(s)

Lower-case Upper-case

continuous {without
signal) or total
(instantaneous,
average or maxi-
mum) values

varying component
alone, i.e.:
instantaneous, root-
mean-square,
maximum or average
values

Letter symbols for impedance, admittances, four-
pole parameters etc.

In case of impedances, admittances, four-pole
parameters etc., upper-case basic letters are used
for the representation of external circuits and of cir-
cuits in which the device forms only a part. Lower-
case basic letters are used for the representation of
electrical parameters inherent in the device.
These rules are not valid for inductances and capa-
citances. Both these quantities are denoted with
capital basic letters.

A8

In Index, upper-case letters are used for the de-
signation of static (d. ¢.) values whereas the lower-
case letters are meant for the designation of small-
signal values.

If more than one subscript is used (o then the
letter symbols are either all upper-case or all lower-
case.

If the index has numeric (single, double, etc.) aswell
as letter symbol(s) suchash, ., orh, . thedifferen-
tiation between static or small-signal value is made
only by subscript letter symbol.

Other quantities (values) which deviate from the
above mentioned rules are given under the list of let-
ter symbols.

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

Basic letter

Lower-case Upper-case

electrical parameters
inherent in the
semiconductor

electrical parameters
of external circuits
and of circuits in

devices except induc-
tances and capaci-
tances

which the semicon-
ductor device forms
only a part; all induc-
tances + capacitances

Subscript(s)

Lower-case

Upper-case

small-signal values

static (d. ¢.) values

Examples:
Rs
Generator resistance
GD

Power gain

hFE

DC forward current transfer ratio in common

emitter configuration

fo

Parallel resistance, damping resistance



3.2 Examples of the application of symbols
according to DIN 41785 and IEC 148

G O

\ 8taz23ae

i

AC value

\ e fem
{

Total current

IC cM
lcerF
without signal with signal b ~——

Yawm
Yarm 1

YRsm
YR

y1 3234 8

le

D. C. value, no signal

,ICAV

Average total value

lemi fe

Maximum total value

ICRMS

RMS total value

/c; /cRMS .
RMS varying component

)

cm’ 'c
Maximum varying component value

‘e

instantaneous total value

/C

Instantaneous varying component value
Itis valid:

lom = leav

- 1/ 2 2
leams = Feaw *! CRMS

+lm

Forward voltage

Va

Reverse voltage

VFSM

Surge forward voltage (non-repetitive)

VRSM

Surge reverse voltage (non-repetitive)

VFRM

Repetitive peak forward voltage

VRRM

Repetitive peak reverse voltage

VFWM

Crest working forward voltage
Vawm

Crest working reverse voltage
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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., absolute maximum 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 are absolute maximum ratings, which
under no operational and environmental conditions
should be exceeded., irrespective of allowable maxi-
mum or minimum values. Ifany one oftheratings is
exceeded, this could result in irreversible changes
inthe ratings. Generally the absolute maximum ra-
tings are given under specified conditions and are
valid only for these conditions.

Unless otherwise specified an ambient temperatu-
re of 256 £3°Cis 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
(R, a) quoted is that which would be measured
witrhout artificial cooling, i.e.underthe worst condi-
tions.

Temperature coefficients, on the other hand, areli-
sted together with the associated parameters un-
der "Characteristics”.

4.4 Characteristics, switching characteristics

Underthis heading are grouped themostimportant
operational, electrical characteristics {minimum,
typical and maximum values) together with asso-
ciated test conditions supplemented with curves.

4.6 Application notes, if available

Here are given application examples including ex-
ternal circuitry recommendation, becausethe com-
plex nature of the integrated circuit, thelimiting va-
lues and characteristics are no longer sufficient.

4.6 Dimensions {(mechanical data)

Itcontains importantdimensions, sequenceofcon-
nection supplemented by a circuit diagram. Case
outline drawing carry DIN-, JEDEC or commercial
designations. Informationonweight completesthe
list of mechanical data.

Note especially:

If the dimensional information does notincludeany
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-
temeasures must betaken forsufficient heattrans-
fer. The following maximum soldering conditions
should not be exceeded:

Iron soldering Dip or flow soldering
Iron Soldering Max. Soldering Soldering Max.
temperature distance from | allowable temperature distance from | allowable
the case soldering the case soldering
time time
Metal =245°C 1.5..5mm 5s =245°C >1,5mm 5s
case =245°C >5mm 10s
245..350°C >5mm 5s 245..300°C >5mm 3s
Plastic =245°C 2..5mm 3s =245°C >2mm 3s
case =245°C > 5mm 5s 245..300°C >5mm 3s
23A3
DIN 41868 =250°C - 10s =250°C - 10s
(SOT 23)
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6. Heat Removal

To keep the thermal equilibrium, the heat genera-
ted inthe semiconductorjunction(s) must be remo-
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 beincreased furtherbythe use of 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 measure of the effectiveness of heat con-
duction is the inner thermal resistance junction
case, R, ,.. the value of which is governed by the
construction 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
termsofanR, ,-value,i.e.theexternal orcase-am-
bient thermal resistance. The total thermal resi-
stance junction ambient is consequently:

Rinin=Binsc * Rinca

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

P nmax - Tamb ijax - Tamb
tot max™= = R
h thJA R(MC + thCA
wnereas
T

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

T

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

Rch

the thermal resistance, junction-case.

thJA

the thermal resistance, junction-ambient.

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

If a heat dissipator or sink is used, then R, .,de-
pends on the thermal contact hetween 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 allowable total power dis-
sipation fora given semiconductordevicecanbein-
fluenced onlyby changing T, ., and R, c . Thevalue
of Ry;ca could be obtained either from'the data of
heat sink suppliers or through direct measure-
ments.

In case of cooling plates as heat sink without opti-
mum performance, the following approach holds
good.

The curves shown in both figures are given forther-
mal resistance Ry, ., by using square plates of alu-
minium with edge length, a, but with different thik-
knesses. There by, the device case should be moun-
ted direct on the cooling plate.

}l’ 81389 0
| V|
e
Rinca
4_4:-'0‘0
1 30°C
60 °C
120 *C
10
K/w

T

Plate thickness: 0.5 mm N

10 100 mm
a8 —e-
Fig. 6.1
T = atrasoce
I
Rinca
Jr=10°C
N 30°C
,./so C
/‘?0 *C
10 —
K/W 1]
Plate thickness: 2 mm
1
10 100 mm
Fig. 6.2 a

The edge length, a, derived from Fig. 6.1. and 6.2.
fora given R, valuemust be multipliedwith aand

a’=a-B-a
where
= 1.00 for vertical arrangement
= 1.15 for horizontal arrangement

1.00 for bright surface
= 0.85 for dull black surface



7. Quality Data

With an extensive system consisting of qualifica-
tion, intermediate and final tests, TELEFUNKEN
slectronic endeavour to supply the customers with
components, which fulfil the specifiactions of the
OEM-industry.

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

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
AQL values specified in percent or equal, the delive-
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 are exceeded orare lowerbymorethan 50%
and consequently functional use of the circuit 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, manufacturer's name and charges
not indicated; brand not wipe-proof, dimensional
tolerances exceeded.

7.3. AQL Values

In accordance with the classification of defects the
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 ASQ/AW F1 and MIL-STD
106 D, test stage |i.

Quality level
defect iC Element
total defect 0.15 -
major defect 0.65 -
minor defects 1.0 -
sum of all defects 1.0 1.0

“optically controlled

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

7.4. Sampling Inspection Plan
List of symbols:

Acceptable Quality Level

Lot size

Sample size

Acceptance number

Average outgoing quality level

8. Qualified Semiconductor Devices

TELEFUNKEN electronic supplies qualified semi-
conductordevices forhighest demands, being qua-
lified according to:

VG 956211

or GFWH 000 sheet 16 (of the German research and
test centre for aeronautics and space travel)

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

These devices are designated

(summary of types) and data sheets.

Test methods are given in the booklet “Quality

Assessed Components” from TELEFUNKEN elec-

tronic.

in contents



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

normal reduced
inspection AQL inspection
0.06 | 0.10 [ 0.15 [ 025 [ 040 [065 [ 10 [ 15 [ 25 [ 40 | 65
T
n-c¢
N ) N
(Dmu in %)
30 | 2-0
2. 15 2. 15
o | 50 |96 |0586)
(3.9) | (6.7)
16- 50 13-0 1311 81 16- 150
20-0 (2.6) (4.8) | (9.2)
(1.7)
32-0 20-1 | 20-2 | 20-3
51- 150 50-0 | 1V 32-1 | (3.6) | (6.0) | (8.9 151- 280
151 280 go-0 | @79 29 | a2-2 | s2-3 [ 325 | o0 00
125-0 (0.45) 50-1 (3.8 (5.4) (8.8)
281, soo |200-0 %% 09 1502 | 50-3 | 505 [ 50-7 | 0. 4000
(0.18) 80-1 2.4) | (35 | 5.7 | (81
(1.0
80-2 | 80-3 | 80-5 | 80-7 [80-10
501- 1200 1251 e | o2 | ) | (52 |7y | 1201+ 3200
(0.64)
125-2 | 125-3 | 125-5 | 125-7 [125-10[125-14
1204- 3200 2001 e e e | on a0y | oz | 3201-10000
(0.41)
) 200-2 | 200-3 | 200-5 | 200-7 [200-10[200-14 i 1)
3201-10000 s151 (068) | (069 | (16) | (2.2) | (3.2) | (88 |p00.59|10001-35000
500-1 | (027 | 315.2 | 315-3 | 315-5 | 315-7 |315-10 |[315-14|315-21| (7%
10001-35000" ‘ - y y N p p -
(0.17) (0.44) | 0.61 |(0.99) | 1.4y | 20 | (3.0} | (4.7)

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

21 AQL Z2
normal reduced
inspection | 0.06 | 010 | 0.15 | 0.25 | 0.40 | 065 | 1.0 | 15 | 25 | 40 | 65 ingpection
N (Dm:; in %) N
2- 25 B (125.%) 2 %
11.6,
26- 90 00 (572) e 51- 150
ot 1% 20-0 }23'80) - 13-1 (180'.18) 151- 500
Sl i A Foerd A R N T PO B - 4200
501- 1200 - (4.1) ?gbﬁ ,?,3_53 +201-35000"
1201-10000 w0 (29 ?2'32; 3(5.-3 ?5-95; -
p | s e R -

ot size above 35000 must be divided.
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Thermal resistance of different cases

TTLL.

Lead Lead Runsc Ripa”
Package outlines frame frame typ. | min.  typ. max
material | thickness
mm K/W K/W
Chip carrier 24, 28, 40 leads ceramic
5x1,27
1 1,27 r
- =i
o |
-n,,mma“\‘i 9 Yerminal 1 60 70 80
l——u'l.u:o.uﬂ .
l=—o0g.65:0m gx\%ﬁ"
fe—o iO.lG::‘_",’ J— weciicstioss se0se
Small outline SO 8, 16 Plastic
SO 8 CuFe 0.25 160%
8 -y .
I 0L T
|
i S0 16 CuFe 0.25 1304
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Headphone Radio

TDA 1220 L
— AM — T
——»— R Ch.
o FM F/E ¢ >t FM IF —3—g FM MPX
+—— L Ch.
U2342 B

R Ch.
) Audio Audio
S
preamplifier power
Audio
S
power

Audio
preamplifier

L Ch. U 2432 B
U2822 B
——-—I— Audio
power B
Bridge
confi -
guration | Audio ||
power
U 2433 B

8547718 U2823 B
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TELEFUNKEN electronic

Creative Technologies

TDA 1220 L

Monolithic Integrated Circuit

Application: Low voltage AM/FM-IF Amplifier

Features:

@ Large supply voltage range
Vs =2.9V

@ High sensitivity and low noise
® Very low tweet
® High signal handling (1V)

® Low battery drain
® AM sensitivity regulation facility

® High stability of electrical characteristics
from2Vto9V

@ Very simple DC switching of AM/FM

—
Vs
&
AM . I Local ‘
':':;I'e . Osciliator o I " o
' : AGC }_ﬁ_—"_|
: RF amplifier amplifier detector
! 2 and mixer *
AFC
FM-IF output
input
e | 16
FM IF amplifier FM Audio 9 o
i i
15 and limiter detector amplifier 1 Audio
output
AM —a—
AM AM/FM 4
"——‘\_swnch Reference 10
S By voltage T""
M !
D
14] 12 13 11
1 1
- |
T |
: FM
'L —_—
I AM 85 4395 e

Fig.1 Block diagram and pin connections

T1.2/371.0184 E



TDA 1220 L

Local Oaciltator

AM Input

Mixer Output

Amplitied AGC (Bypass)
AM IF Input

AM Detector Bypass
AM Detector

Pin connection
AGC (Bypass)

Absolute maximum ratings

A FFEFE A
-
B

(=]

HEBENE

I B B B

B348388

Reference point Pin 11, unless otherwise specified

Supply voitage
Ambient temperature
Junction temperature

Storage temperature range

Thermal resistance

Junction ambient

Electrical characteristics

Pin 10

Rnsa

IF FM Input

1F FM Bypass

IF FM Bypass

FM Detector

FM Detector

Ground

AF Output

12

85

150
-25...+150

Min. Typ. Max.

Vs = 4.5V, reference point Pin 11, T,mp, = 25°C, unless otherwise specified

Supply voitage range
Supply current

AM-Amplifier

f = 1MHz, fir = 455 kHz, f,oa = 1kHz, m = 0.3

Input sensitivity
S/N = 26 dB

Signal to noise ratio
vi=10mV

AGC range
AVopr/ Vonr = 10 dB

AF voltage at demodulator output
vi=1mV

Pin 10
Pin 10

Pin 2

Pin 8

Pin 2

Pin 9

Vs
Is

vi

S/N

Ay,

Voar

100
2 9
10
15
52
100
80

°C
°C
°C

mA

uv

dB

dB

mV



TDA 1220 L

Min. Typ. Max.

Distortion

vi=1mV Pin9 d 0.4 %
Max. input signal handling capability

m=0.8,d<10% . Pin 2 Vi 1 \
Input resistance Pin 2-4 R; 75 KQ
Input capacitance Pin 2-4 : 18 pF
Qutput resistance Ping R, 5 KQ
Tweet 2 IF Pin 9

vi=1mV 40 dB
Tweet 3 IF Pin 9

vi=1mV 55 dB

FM-IF-Amplifier
fie = 10.7 MHz, Af = £22.5kHz, finos = 1 kHz

Limiting threshold (-3 dB) Pin9 Vi 20 nY
AM-rejection

vi=3mV,m=03 Pin 16 AMR 50 dB
Signal to noise ratio

vi=1mV Ping S/N 70 dB
Distortion

v,=1mV Pin9 d 0.3 %
AF voltage at demodulator output

vi=1mV Pin 8 VoAF 80 mvV
Input resistance Pin 16 R; 6.5 KQ
Input capacitance Pin 16 G 14 pF
Output resistance Pin9 R, 5 KQ



TDA 1220 L

1 B54a630e
Vo S+N(ET6 KHD)
-20 r/\
/ \
dBV
fip =10.7 MHz AM(30 %)
faF =1 kHz /
_40 Vg =4,5V / '
Tamb =25°C \
[ /
-60 =
ABA
\
\NHAS
\ N
-80 \ ~
| ¥
\ d(£75 kHz)
-100 [ | |
~40 -20 20 40 60 80 100 120 dBuvVv
Vi — -
? | | I B54640e
S+N({80%)
vV,
o //
-20 /
dBV ’RF =1MHz /‘
fap =1KHZ \
m =80%
Vg =45V
-40 Tamp =25°C
LA \\ {80 %) ,
4 N
/4 \ ™~ /’
V4 \ N Q’
N
-80 / \2
-
-100
~-40 -20 20 40 60 80 100 120 dBpV

Vi —

® W Q —



TDA 1220 L
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TDA 1220 L

Dimensions in mm

Case

20 A 16 DIN 41866
JEDEC MO 001 AC
DIP 16

Weight max. 1.5 g




U2342B

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
veony = 9 M Veus (typ.)

® Operating supply voltage range
Vs =18..5V

@ Suitable for LED driving

® VCO stop capability
The Voltage Controlled Oscillator (VCO) is
stopped when the L.P.F.2 terminal is connected
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.PF-1? VCO Adjustment
llnput L ,L.
1 2 4
AF Phase ’ ,% vco 12 12 |—
detector l/ 76 kHz
‘ 19 kHz < 90° _‘
10 kQ2
Pilot Stereo
Y 1
detector Trigger switch 2
19 kHz < 0°
Stereo - Stabilized
decoder 38kHz powsr supply
tett | @ right |9 7 L.P.F-2 6 5 3
Ground
= Swy
I I "\ ’
Counter AVS
Output | 76 kHz check Sw; VCO stop switch
83 4913 o Swy 78 kHz Monitor switch
Fig.1 Block diagram and pin connections

T1.2/377.0184 E



U2342B

Absolute maximum ratings

Reference point Pin 5, unless otherwise specified

Supply voltage
Lamp voltage
Lamp current
Power dissipation

Ambient temperature

Pin 3
Pin 6

Storage temperature range

Thermal resistance

Junction ambient

Electrical characteristics

Vs
VLB mp

/ Lamp
Prot

Emb

Tag

Rinia

Min.

500
75

-25...+ 150

Typ.

Max.
125

Vs = 3V, Tme = 25°C, reference point Pin 5, . = 1 kHz, unless otherwise specified

Supply voltage range

Pin 3

Supply current, with lamp off Pin 6

Stereo input voltage (maximal}
L+R = 90%. P = 10%.

fmod = 1kHz, d = 5%

Channel separation
ViLsr) = 180 mVeus
Vp = 20 mVRMs

Voltage gain
v, = 200 mVRMs

Channel balance
vi= 200 vaMS

Lamp sensitivity,
Pilot input ON
OFF

Stereo lamp hysteresis
to turn-on from turn-off

Capture range
Vo= 20 mVRMS

Carrier leak
Vo = 20 mVRMS
Vier) = 180 MVems

Signal to noise ratio

Pin 1

Pin 8,9
fmnos = 100 Hz
fmos = 1kHz
fnod = 10 kHz

Pin8,9

Pin§,9

19 kHz
38 kHz

Vv, = 200 mVgms, Rg = 620 O Pin8,9

10

Vs

Is

Vi

Ch.Sep.
Ch.Sep.
Ch.Sep.

C.R.

C.L
C.L

S/N

1.8

30

8.5

4.5

400

35
35
35

5.0

32

82

3.5

15

15

mA
mw
°C
°C

mA

mMVams

dB
dB
dB

dB

dB

mVams
mVaus

mMVems

%

dB
dB

dB



U2342B

Min. Max.
Distortion
Mono
v; = 200 MVans d 0.4 1.0 %
Stereo
VIL+R} = 180 mVRMs
Vo= 20 mvkms, fmod = 1kHz d 0.5 %
Input resistance Pin 1 R 10 kQ
Output resistance Pin 8,9 R, 5 kQ
U2342 B
1 2 5 6 7 8 9
] T ]
a,[13:8 i =
T kR 220 0.01uF K
c A com=l
2 8. 9'[2‘ al Filter
c 104F
! a s L ¢—}— 19kHz £-55dB
2 vCo-
Cs== |stop H o————} 38kHz=-55dB
A TuF
6200 5 ||560Q
v; © Input L lVCO- Test Vo O Output 864385 e

Fig.2 Test circuit

1



U2342B

B85 4897 e

2
0
1 2 3 4 5V
Vs —
1 Vg =3V 8s 4900 e | T
L+R =90% .
Ch.sep p=10% d
Imod-:\kHl
50 e = 25°C 8
a8 T
TTTTTT
40 N Channe! separation 4
L—=R LV ]
[ 1] N
r__ R—=L
30 3
’ | |
20 2
y
10 PR 1
|
0100 200 300 o
0 400 500 vaMS

12

v, —

T 85 4899 @
74 ¥, =200 mMVpug
O(R) fmod = 1KHz
Mono
250 Tams =25°C ;
st T
200 ; — Channel balance a4
+F+
dB
Ch. B.
5011 °© ] 3
1]
Yo(R)
1001 2
50 1
d, L,R
0 (o]
0 2 4V
Vg —=
] I I 0340988
Vge3v
VO(R) .’,.".',ﬁﬂ =1kHz
Tamb =25°C
250 5
%
MVRms Yotr)
200 . — Channel balance 4
4+
dB
[ cns
15011 © 3
/
100 -1 2
/ ]
[ |
/ g L.A[f
/
50 1
/ .y
Lt
0 0
o) 200 400 vaMS
V. —=



U2342B

T a5 49028@ 1 T P T
Ch.sep. d Vo(n) oy J
40 Channel separstion L —— R 4 30 " Yi=200 "™VRus 8
dB % daB HU ono . %
[T (I
R—= L

30 3 10 6

Yo(r

vg =3V o Sy
HIN Y(L+R) =180 mY, X

20 S domy RMS 2 —10 | .

T % z = 25‘CRMS - Channel bal

amb ~
1 i
a8

I cn.B.

1 1 -301—0° 2
d, LR 1
e - -1
1l ¢ LR
° 0 5oLl TTTT o
0.1 1 10 kHz 01 1 10 kHz
fmod - I}

T 86 4904 & T 1 85 4903 & 1
Vi 'vco Ch.sep. d
Lamp -ON
8 78 40 Channel separation L= R 4
vaMS kHz dB _l_l | %
R—s L
6 7 30 3
YL+ Ry T 180 MV
Lamp - OFF e = 20 mVpyg
fmod = 1 kHz
Stereo =
Tamb = 25°C
4 76 20 2
'veo
2 75 10 ‘ 1
d, L, R
0 74
2 3 4 5v 0 2 4 6V
VS o V. —»

13



U2342B

B & 83 49035 ¢ 85 4007 @
} BNE }
v. G4 = 1000 pF Ch.sep.
1 Ry = 10 KO
g c0
‘amb dB
Channel separation Y
100
N\ /
mVRms \ / 40 N 4
/ N g
4
\ 30
Vs =3V
- C. R.—
"(L+R)* 180 mVRyg
10 L.R. - 20 | Yp = 20 mVppng
- X | fmog = 1 KHZ
1 1
Sterso
Tamb = 25°C
C.R = Capture Range 10
L.R = Lock Range
1 ]
17 18 19 20 21 kHz 72 74 76 78 kHz
fvco — fvco —

1 8s 4906 e
R.R. R.R = Ripple Rejectlon
(o]
dB
-20 fripple = 100 Hz
Y, = 7.5 mVgug
Tomp = 25°C
-40
-60
-80
1 2 3 4 5V

14



U2342B

Dimensions in mm

; Nl
|
L

0.3:000
h————

5637 @

Case
SIP9
Weight max. 0.8 g

15






® U24328B

TELEFUNKEN electronic

Creative Technologies

Monolithic Integrated Circuit

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

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

5 6 7 8 9
HH i H

Fig.1 Block diagram and pin connections

Absolute maximum ratings
Reference point Pin 3, unless otherwise specified

Supply voltage Vs 10 \'
Power dissipation

Tomb = 50°C Prox 1 w
Junction temperature T 150 °C
Storage temperature range Tag -25...+150 °C

T1.2/976.0185 E1l

17



U2432B

Thermal resistance Min. Typ.
Junction ambient R
Electrical characteristics
Vs = 4.5V, T,mp = 25°C, reference point Pin 3, unless otherwise specified
Supply voltage range Pin 5 Vs 1.8
Quiescent drain current Pin 5 Is 12
Ve =8V Pin 5 Is 5
Qutput power
d=10%, f=1kHz
Ve=20V R = 4Q Pin 4,6 P, 25
Vs=30V A = 8Q Pin4,6 P, 65
Ve=45V,AL= 8Q Pin4,6 P, 200
Ve=90VR =120 Pin4,6 P, 650
Ve=60VR =160 Pin4,6 P 220
Ve=30V R =320 Pind4,6 P, 20
Ve=45V,R =32Q Pin4,6 P, 60
Distortion
P,=50mW, AR =80 Pin4,6 d 0.5
Closed loop voltage gain
f=1kHz Pin4, 6 Gut 40 43
Power bandwidth (-3 dB} Pin4,6 8 30
Input resistance Pin1,8 R; 800
Input noise voltage
As =0,B =22Hz..22 kHz Pin 1,8 Vi 25
Supply voltage rejection ratio Pin4,6 SVR 26
Voum = 0.2V, frum = 100 Hz
Channel separation
f=1kHz, P, =0.25W
Channel 1 «— Channel 2 Pind «— 6 46
U 2432 B
1 2 4 5 9
i HiHH

1000pF | 47k 0.15F | 100RF | OIuF | 01SuF | 47kQ [100QpF

100uF 220uF|220 pF
1_o.mFI HU@ A2

Vil Vs

Fig. 2
Test circuit

84 42387 @

18

Max.

100

10

mA
mA

mwW
mwW
mw
mw
mwW
mwW

mw

%

dB
kHz
kQ

ny
dB

dB



U2432B

' as54ca2e
Isg
16 o
mA Tamb = 25°C
A
12
/
/
[
7
8
4
0 P) 4 6V
Vs —
86 4634 €
!
d ve=av 1]
8 R =184
% LN
vs=sv/"—
A =8Q
6 LU
vg = a5V ]
R =40
L
ve=8v—""|
4 s
A =32Q
L1 |
! =tkHz
Tamb = 25°C
2
0 t
10 100 mW
PO —

t : 86 4643 e
SVR
50
dB
_| #=100 He
40 vhumso.zv
Tamb = 25 °C
30 me——
Pt
L,
20
10
0 2 4 6 8V
Vg —
t 856 4473 @
R
f =1kHz
1000 =  am» 728%
mW 2
A/
7
.84
100 AN
I’ III 7
y A A7V ARV 4
1227
VI .4
PP, r//4
7
10 120 Lp—S
—— 180
—— a20L
1 2 4 6 8V

19



U2432B

Dimensions in mm

522.%

22,200

3.2:00
vochaicol drawings i
according to DN
——

susciticatioss

0.3:008
(Sl ikishad

3637 @

Case
SIP9
Weight max.0.8g
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TELEFUNIKEN electronic

Creative Technologies

U2433B

Monolithic Integrated Circuit

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

Features:

@® Supply voltage range 1.8 Vto 10 V

@ Low crossover distortion

@ Very low radiation due to low cut-off

frequency

® Low quiescent current
@ Bridge configuration
® Audio output power 1.4 W

Bias
ox0
500 ]eoq
L
1 2 4 5 7 Te
HH=H Hi—-H
1L
Ll
= = M J‘
[ I L
J)V, Ovg 85 4840 @
Fig.1 Block diagram and pin connections
Absolute maximum ratings
Reference point Pin 3, unless otherwise specified
Supply voltage Vs 10
Power dissipation
Tamp = 50°C Prot 1
Junction temperature Ti 150
Storage temperature range Terg —25...+150

T1.2/1320.0686 E1

°C
°C

21



U2433B

Thermali resistance Min. Typ.

Junction ambient Rinia

Electrical characteristics
Vs = 4.5V, T,mp = 25°C, reference point Pin 3, unless otherwise specified

Supply voltage range Pin 5 Vs 1.8
Quiescent drain current

R = Pin 5 Is 5 12
Output offset voltage

R=80Q Pin4d «— 6 + Voo 10

Output power
d=10%,f=1kHz

Vs=20V,RL= 4Q Pin 4-6 P, 75
V=30V R = 8Q Pin 4-6 P, 225
Ve=45V, R = 8Q Pin 4-6 P, 600
Ve=60V A =160 Pin 4-6 P, 900
Vs=30V R =320 Pin 4-6 P, 75
Ve=45V R =320 Pin 4-6 P, 230
Distortion
P, =50mW, R =160 Pin 4-6 d 0.5
Closed loop voltage gain
f=1kHz Pin 4-6 Gy 40 43
Power bandwidth (-3 dB) Pin 4-6 B 30
Input resistance Pin1,8 R 800
Input noise voltage
Rs=0,B =22 Hz..22 kHz Pin 1 Vai 5
Supply voltage rejection ratio Pin 4-6 SVR 46
Vigm= 0.2V, =100 Hz
U2433 B
1 2 3 |_4_| Ls_J Ls_J 7 8 9
H HiHH
1000 pF | 47kQ IOOFHF 100uF | OIpF
0ApF 0"3: J-—B 033 & J— 01uF | 100pF
I Tro | w1 T I
i ° Vs 84 4388 e

Fig.2 Test circuit

22

Max.

100

10

16

50

mA

mV

mw
mw
mw
mW
mw
mw

%

dB
kHz
kQ

ny
dB



U2433B

T 83a6428
Isg
n:ﬁ Tamb = 25°C
P
12
A
//
/
8
4
(o) 2 4 6V
V¢ —™
T 83 4916 @
d
Y, =BY— 1N
8 Ay =160
[T
Vg =6V I
R =160
6
111
Vg =4.5V—|
R =80 M
4 I
Ry =40
[l
2 oy 22570
o "1
10 100 1000 mW
Py —»

1 85 4882 9
SVYR
50
dB /
40 f = 100 Hz
Yhum 20-2V
Tamb = 25 °C
30
20
10
(o] 2 4 6 8V
Vs —
T BS 48010
R
f=1kHz
1000 = fm» =237 -
mw 2
s/ 4
o/
o
W4
E n-ea AEH S
- 8q 7
— 120 /-
- 160
a2q /
101+—
1 2 4 6 8V
Vs —*



U2433B

Dimensions in mm

Case
SIP9
Weight max.0.8g

24
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TELEFUNKEN electronic U2822B

Creative Technologies

Monolithic Integrated Circuit

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

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

- ¢

I——-l 8 60 Q 9 kQ ‘—{JT—{]IEl
I 85 4965 €

Fig.1 Block diagram and pin connections

T1.2/1321.0686 E1

25



U2822B

Absolute maximum ratings
Reference point Pin 4, unless otherwise specified

Supply voltage

Power dissipation
Toms = 50°C

Junction temperature

Storage temperature range

Thermal resistance

Junction ambient

Electrical characteristics

Vs

Plol

Tag

Min.

R‘hJA

10

1
150
-25..+150

Typ. Max.

100

Vs = 4.5V, T.mp = 25°C, reference point Pin 4, unless otherwise specified

Supply voltage range Pin 2
Quiescent drain current
R =oo Pin 2
Output power
d=10%, f=1kHz
Ve=20V R = 40 Pin1,3
Vo=30V R = 80 Pin1,3
Ve=45V,RL= 8Q Pin 1,3
Ve=90VR =12Q Pin 1, 3
Ve=60V,R =160 Pin 1,3
Ve=30V R =32Q Pin1,3
Ve=45V,R =320 Pin 1,3
Distortion
P,=50mW,R =80 Pin 1,3
Closed loop voltage gain
f=1kHz Pin13
Power bandwidth (-3 dB) Pin1,3
Input resistance Pin6,7
Input noise voltage
Rs=0,B =22Hz..22 kHz Pin6,7
Supply voltage rejection ratio Pin 1,3
Vhum = 0.2 V, fhum = 100 Hz
Channel separation
f=1kHz, P, = 0.25W
Channel 1 «—— Channel 2 Pin1«—3

26

Ve 18

o0 U U U U U U

[« X

A; 800

10

25
65
200
650
220
20

60

0.5

43
30

25
15

46

°C
°C

mA

mwW
mwW
mw
mw
mw
mw

mw

%

dB
kHz
k)

wv
dB

dB



U2822B

1 88 44720
o
f =t kHz
1000 —  amv 72%°C
mwW
P
7 A o
7.4l
100 Yol i '/
U 28228 ity 4 2 A 4
7 177 7
YAVY.7 4.
LA L
T O CHEN ¢ . V//4
H H N/
0.15 uF 015uF 104=— 10 A
220 uF I 220uF — w0 ZF
R L s20 £
L1 RL2
85 4964 € Vs 1 2 4 6 8V
Fig.2 Test circuit VS
86 4644 8 B34as424
T | T
BBy I
d vg=8V Tl sB
8 AL =160 16
% L | mA Tamp = 25°C
vs-sv/'
A =80
6 LLl I 12 o
vs=4.5v/\’ /
R_=4Q //
LLL (
4 Vs=BV 8 7
RL=32Q
LI
f =1kHz
Tamb = 25°C
2 4
o — i ' = 1 l
1 10 100 mW o ) 3 5V
PO — - Vs —
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Dimensions in mm

9.9 f— 58.25 — %8.25 —=
9.7 EA FA —
. f
i | | <4.8 \ 7 \
»0.5
£0.3%
3.3

Heith BE, Case
DIP 8
sen e Weight max. 0.8¢g
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TELEFUNKEN electronic U2823B

Creative Technologies

Monolithic Integrated Circuit
Application: Dual Low voltage Power Amplifier, especially for portable radios and cassette players
Features:
® Supply voltage range 1.8 Vto 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

85 4963 €

HF—— e

60 Q 9 kQ

+Vs

-

I g| 6090 9 kQ

Fig.1 Block diagram and pin connections

T1.2/1322.0586 E1
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U2823B

Absolute maximum ratings

Reference point Pin 4, unless otherwise specified

Supply voltage

Power dissipation
Tarab = 50°C

Junction temperature

Storage temperature range

Thermal resistance

Junction ambient

Electrical characteristics

Vs

Pt

Tag

Min.

R(hJA

10

1
150

-25...+150

Typ.

Vs = 4.5V, T,mp = 25°C, reference point Pin 4, unless otherwise specified

Supply voltage range

Quiescent drain current

.RL=N

Output power
RL=B.Q.

Output power
d=10%, f=1kHz
Ve=20V, A= 4Q
V=30V A = 80
Vs=45V A = 8Q
Vs=6.0V,R|_=169
Ve=30V AR =320
Ve=45V, R =320

Distortion
P,=50mW,R =16 0Q

Closed loop voltage gain
f=1kHz

Power bandwidth (-3 dB}
Input resistance

Input noise voltage
Rs =0,B = 22 Hz...22 kHz

Supply voltage rejection ratio
Voum = 0.2 V, fhum =100 Hz

30

Pin 2

Pin 2

Pin1«—3

Pin 1-3
Pin 1-3
Pin 1-3
Pin 1-3
Pin 1-3
Pin 1-3

Pin 1-3
Pin 1-3
Pin 1-3

Pin 7

Pin 7
Pin 1-3

Vs 18

Is 5

Gy 40

A 800

12

10

75
225
600
900

75
230

0.5

30

o

Max.

100

10

16

50

°C
°C

mA

mvV

mw
mw
mwW
mw
mw
mw

%

dB
kHz
k€l

wv
dB



U2823B

ATKQ |

i

1nF

0.1uF

100 uF

0.1uF
1 "

—1

Ul

8 7

Te 5

U

2823 B

R 0.33pF

85 4962 € +VS
Fig. 2 Test circuit
$ 85 4978 e
d
=s v
8 :f:ﬂiﬂ
%
]
vs =6 VT 111
RL=|GQ
6
il
Vs=4A5V—""’_
A =80
: ]
R =4Q
[l
2 Ja
o LU 3
10 100 1000 mW
Py —=

T a3 48918
R
f =1 kHx
1000+= wmb =27
mw v 4T4 —
Ve s/ y.
Py /"
7
100 .,,.// ,/
— V¥4
- RLS a0 ,III;II
- 8Q V4
- 120 /
= 160
32Q /
10
1 2 4 6 8V
s 7
T 85406420
Isg
n:z Tamb » 25°C
12 ]
P,
//
/
7
8
4
0 2 4 6V
Vg —
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U2823B

Dimenslons in mm

9.0 [ 58.28 — 28.25
87— 64 o
L f
| | <4.8 \
|11 l >0.5 ‘ —
! ? 50.3%
oo 3.3
' S
1.54 0.53:0.05 * —Alx035
2,54 102 7693 — ng
3x2.54
8 7 6 5
[] []
Case
Sorng 1o o DIP 8
previit bl

Weight max. 0.8 g

sa14 @



Portable Radio

Clock Radios
Vg=3...12V
-
AM (-
/TDA 1220 B
% U 416 B
U 2416 B
U 2417 B
—— R Ch.
FM F/E FM IF FM  MPX
—— L Ch.
U 2343 8
/TDA 1083
R Ch. U4178B
U 418 B
) Audio Audio
preamplifier power
Audio Audio
preamplifier power
U412 B
U 413 B
U 420 B
U 820 B
U821 B
U 2432 B ( ] v)
U 2822 B Stereo; Vs .8...10
U 24338B ( .
854770 @ U 2823 B Bridge; Vs 1.8...10V)






4

TELEFUNKEN electronic

Creative Technologies

TDA 1220 B

Monolithic Integrated Circuit
Application: AM/FM-IF Amplifier for portable radios

Features:

® Large supply voltage range
VS =3.16V

® High sensitivity and low noise
@ Very low tweet

® Very high signal handling (1V)
@ 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
from3Vto 16V

@ Low current drain

-
Ys
o tocal
errite Oecinator
arlal a AGC 8 i
i RF smplitier amplifier detector
I 2 and mixer 1 |
' AFC
FM-IF output
input
p: ! %
FM IF amplifier M Augio 9
15 and limiter detector amplifier al IAuodlo
m output
AM I
AM AM /FM
-———\lwllch Refarence 10
O S vohage »
FM !
I T FM
[0 12 n
1 ]
- '
T x
-L —_—
I AM 85 4305 €
Fig.1 Block diagram and pin connections

T1.2/369.0184 E
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TDA 1220 B

[-]
T

Local Oscillator IF FM Input

]
&]

AM Input IF FM Bypass

[
=]

Mixer Output IF FM Bypass

Amplitied AGC (Bypass) FM Detector

B
H|

AM IF lnpul FM Detector

[
(5]

AM Detector Bypass Ground

]
(2]

AM Deteclor

[
-
(2]
.
‘,;

AGc (Bypass) [8] [9] aF outeut
8346388
Pin connection
Absolute maximum ratings
Reference point Pin 11, unless otherwise specified
Supply voltage Pin 10 Vs 16
Ambient temperature Tamb 85
Junction temperature Ti 150
Storage temperature range Tag —25...+150
Thermal resistance Min. Typ. Max.
Junction ambient Rinia 100

Electrical characteristics
Vs = 9V, reference point Pin 11, T, = 25°C, unless otherwise specified

Supply voltage range Pin 10 Vs 3 16
Supply current Pin 10 Is 10
AM-Amplifier

f =1MHz, fi = 455 kHz, f,0a = 1kHz, m = 0.3
Input sensitivity

S/N = 26 dB Pin 2 vi 12 25
Signal to noise ratio
v, =10mV Ping S/N 52

36

°C
°C
°C

mA

mvy

dB



TDA 1220 B

Min. Typ. Max.

AGC range

AVOAF/VOAF =10 dB, m =028 Pin 2 Av; 100 dB
AF voltage at demodulator output

v,=1mV Pin @ VoA 120 mV
Distortion

vi=1mV Pin 9 d 04 %
Max. input signal handling capability

m=038,d<10% Pin 2 VH 1 v
Input resistance Pin 2-4 R 75 KQ
Input capacitance Pin 2-4 G 18 pF
Output resistance Pin 9 R, 7 KQ
Tweet 2 IF Pin 9

vi=1mV 38 dB
Tweet 3 IF Pin9

vi=1mV 55 dB

FM-IF-Amplifier
fie = 10.7 MHz, Af = £22.5kHz, f,oq = 1 kHz

Limiting threshold (-3 dB) Pin9 v 22 w
AM-rejection

vi=3mV, m=03 Pin 16 AMR 52 dB
Signal to noise ratio

vi=1mV Pin9 S/N 64 dB
Distortion Pin9

vi=1mV Af=+75 kHz d 0.7 %

Af = + 22.5kHz d 0.25 %

(double tuned) Af = + 22.5 kHz d 01 %
AF voltage at demodulator output

vi=1mV Pin 9 VoAF 65 100 mV
Input resistance Pin 16 R; 6.5 K
Input capacitance Pin 16 (o] 14 pF
Output resistance Pin 9 R 7 KQ
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TDA 1220 B

Q — -

? I
N+S (275 kRz)
Vo P
-20 fiF =10.7 MHz A
dBV ,AF=‘kHz / \
Vg =6V AM (30 %)
Tamb =25°C /
/ \ /
-40 X
y
-60 \ I
N
Wi A\,
\ ~ ]
\ ~
-80 [P~
N
Nl
d (* 75 kHz)
-100 L[]
-40 -20 20 40 60 80 100 120 dBuv
Vi——‘-»
T | [ 854646 €
S+N(BO %)
Vo {/
/|
-20 4
dBvV
fap * 1MHz
IAF=1kHz
m=80%
~-40 Vg =6V
Tamb =25°C L 9(80%)|f
\‘
1IN
me0 / ] /
/ T
p4 N v
4
- \ /
80 74
7
-100 o]
-40 -20 20 40 60 80 100 120 dBuV
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Application
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TDA 1220 B

Dimensions in mm

| 6.4

%0.3%

< 0.35 i
—~ 76
76199 9.6

59
, . , ; ; ; — ferontie e Case
‘T" '-;" ‘-5" ‘T" "g"' "';" "!," ‘3" 3e16 @ 20 A 16 DIN 41866
JEDEC MO 001 AC
DiP 16

Weight max. 1.5g
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TELEFUNKEN electronic TDA 1 083

Creative Technologies

Monolithic Integrated Circuit
Applications: AM-/FM- and Audio-Amplifier

Features:
@ Large supply voltage range ® Audio output power £, = 0.7 W
Ve=3..12V @ AFC-connection for VHF-Tuner
® High AM-Sensitivity ® AM-FM switching without high
@ Limiting threshold voitage V; =50 uV frequency voltages

IF-Decoupling
IF-Input
HF-Ground
AM-Mixer output
AM-Osclllator circuit
AM-Input
AM-Decoupling
Demodulator-Output
9 Audio-Input
10 Audio-Feedback
4 11 Audio-Ground
12 Audio-Output

13 + Vg
14 Demodulator circuit

T Y 15 Demodulator circuit
b 16 AGC/AFC-Voitage

Stabllisation Circult AF

L

AMIEM IF

AM/FM

@ N W=

AM Input Stage and Mixer

AM Oscillator

2 3 4 5 6 7 8
822279 @

Fig. 1 Block diagram and pin connections

Description:

Theintegrated circuit TDA 1083 includes, with exception of the FMfrontend, acomplete AM-/FM-radio-circuit
with audio power amplifier.

An internal Z-diode stabilizes the supply voltage at V5 = 13 V, which allows with the aid of a resistorand a
rectifier, the circuit to be driven by a higher external supply voltage.

Absolute maximum ratings
Reference points Pin 3 and 11, unless otherwise specified
Supply voltage range Pin 13 Vs 3..12 \'

Supply current when using the
integrated stabilisation circuit

Vg=125..143V Pin 13 Is 50 mA
Power dissipation _

Tamp = 65°C Piot 600 mw
Junction temperature T 125 °C
Storage temperature range Tatg -25..+125 °C

T1.2/256.0683 E1

a4



TDA 1083

Thermal resistance

Junction ambient

Electrical characteristics

Vs = 9V, reference points Pin 3 and 11, T,mp = 25°C, unless otherwise specified

AF Amplifier

AF voltage amplification
f=1kHz

Input impedance

Output power Fig. 4,5
V=565V, R =8Q,=10 %

AM-IF Amplifier

f| =1 MHZ, f||:= 455 kHz, fmod =1 kHZ, m=0.3

DC voltages at AM mode without signal at:

Ve=3V

ls =42 mA (Vg = 12.5..14.3 V)

Regulation range for:
Voar/Voae = -10 dB

AF voltage at demodulator output

FM-IF Amplifier
fir = 10.7 MHz, 4f = £22,5 kHz, fyoqa= 1 kHz

42

Pin 10
Pin 12
Pin 13
Pin 16

Pin 10
Pin 12
Pin 13
Pin 16

Pin 6
Pin 8

DC voltages at FM mode without signal at:

Vs=3v

Is =42 mA (V5= 12.5..14.3V)

Limiting threshold (-3 dB)

AF voltage at demodulator output

Pin 10
Pin 12
Pin 13
Pin 16

Pin 10~
JPiniz
Pin 13

Pin 16
Pin 2
Pin 8

thJA

Vios
Viza
Vias
Viea

Vios
Vieg
Vizs
Vigs

4V,

Voar

Vios
Viog
Vizs
Vies

Vios
Viog
Viss
Vies

Voas

300

1.0
3.0
1.25

59
125
1.5

1.0
3.0
1.8

5.9
125
2.0

Typ.

40
150

1.2

3.0

1.2

133

70
100

1.2

3.0

1.2

133

50
100

Max.

100 K/W
dB
kQ

mw
\
14 \

3.0 \'

2.0 \

. \Y

72 \

14.3 \'

2.0 \
dB
mV

\

1.4 v
3.0 \
2.8 \
\'

7.2 \
14.3 Vv

3.1 \
uv
mV



TDA 1083

Different dc voltages are developed at Pin 16 due to gain spread of AM-IF-amplifier. To determine the value of
parallel resistance Ry, at the output of the demodulator Pin 8 for Vg = 9V, AMmode without signal, dc voltage
should be selected at Pin 16.

Available in following voltage groups:

Vie 1.4.17V 1.7..19V 19..21V
Rg oo 47 kQ 33 kQ
Group 1 2 3
? 222282 @ 1 822278 @
Is %
20
mA Temb= 65 °C 1=1 kHz
’{‘ = 0.4 d=10 %
iy V 1000 .
16 7’ mw
,/
,/ 500
7y
12 AM y
WL
8 100 1+
”=8Q ’l
Tamb= 25 °C 50+— w60 II
4 24 of
450
10
0 8 12 v 1 5 10 50V
Vs — ‘s

43"



TDA 1083

T |” l I 822217 @ ? 8z 2281 @
Vs=9V:RL=|GQ
d Vs=6.5V: A= 80 ViAM__“,AF_so"‘v
Vs= 12 V:R =450 ||
10 fe s e Yapg = constant
% Tamb = 25 °C fim ) MHz
’mod =1 kHz
10 | m=0.3
8 mv B Tamb = 25 ¢
1|
5 I
]
6
i /
/ 1
4 N r
/ X 7
g 0.5
2 Suy
Lt 4 XHx
o 0.1 }
10 50 100 500 mW -6 -4 -2 O 4 6 kHz
% - Af—w
t * ®22282€
v d
oAF
J s =TT
100 ]
mV, % 7~
rd
4
"o
10
\\
fi=1 MHz = z =
fmod=1 kHz 1—- n
1 m=0.3
Tymp= 25 °C
0.1
0.001 0.01 0.1 10 100 mV
ViaM—
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TDA 1083

1 * Bl2286 €
d
YoAF
‘g
100 pant
mV, % v 4
V4
f1p=10.7 MHz
/ I=2225KkH2
10 v fmod= 1 kHz
v 4 Tamb= 25 °C
1 S
d '
041
0.001 0.01 01 1 10 100 mV
Viem
? 80 2287 @
VAFC
,’\
3 AN
7 \
v = A
T
4
\‘._r/
2
fig=10.7 MHz | |
ramb= 25°C
1
0
-0.3-0.2-01 0 O01 0.2 MHz
dhp—=
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TDA 1083

Components in Fig. 9

L,
Ly

Ly
L

Ls
Ls

Ly

Ly
Ly

Lo
L

Lz
Lis

Ly
Lis

L

455 kHz
10.7 MHz
Dyy, Dp3
Dry

Dr‘

Ce=Cs
CI9
Ca

Re

46

= 4 Wdg 2 0.45 Cul, Threaded core 7.5x3 material: Fi 01 U8 (Vogt GmbH)
=5 Wdg 2 0.45 CuL
= 5 Wdg ¢ 0.45 Cul, air core 2 3.5 mm
= 3+3 Wdg @ 0.45 Cul, aircore 9 2.7 mm
= 12  Wdg @ 0.25 CuL, Pin 3-1, Filter kit 154 AN(C) or 154ANS-7 A6363A0 (TOKO, Componex)
= 2 Wdg @ 0.25 Cul, Pin 4-6
=7 Wdg ¢ 0.25 Cul, Pin 6-3, Fliter kit 154AN(C) or 154EES-7 A6392FA (TOKO, Componex)
=7 Wdg 2 0.16 Cul, Pin 1-4, Filter kit 154AN(C) or 154EES-7 A6391ABM (TOKO, Componex}
= § wdg 2 0.16 Cul, Pin 2-6
= 96 Wdg @ 0.25 Culs, Ferrite aerial ® 8x130 mm, Type 031039-2103-606, (Draloric)
=8 Wdg 9 0.25 CulLs
=78 Wdg 2 0.09 Cul, Pin 3-4, Filter kit RBR or RWOS-6A7609AAU (TOKO, Componex)
=7 Wdg ¢ 0.09 Cul, Pin 2-1
18 Wdg ¢ 0.09 Cul, Pin 3-4, Filter kit RHN(C) or RHCS-1A7607AQH (TOKO, Componex)

i

[ I |

1

46+100 Wdg @ 0.09 Cul, Pin 6-2-1

72+72 Wdg @ 0.09 Cul Pin 3-4/6-1, Filter kit RHN(C) or RHNS-1A7608AZP (TOKO, Componex)
Ceramic filter LBF 6 {Componex) or CFU 445 H (Stettner)

Ceramic filter 10.7 MF-18 (Componex) or SFE 10.7 MA (Stettner)

Ferrit bead on the transistor terminal

16 Wdg ¢ 0.25 CuL, @ 2 air core

[} Wdg @ 0.15 CuL, @ 2.1x3 mm Ferrit bead

4.5... 20 pF, Variable capacitor Type CY2-22124-RT02 (TOKO, Componex)
5. 80pF
5..140 pF

according to gain groups «, 47 kQ or 33 kQ2
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TDA 1083

T+ | e
o O

FM+MW Receiver (- ]

oL

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

330pF

122 o

Fig. 1 Printed board with components for FM-/AM-receiver
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TDA 1083

L

L,

Ly
L,

Ls
Ls

i
1
R
9| OiAuF== 220uF== BC 238
100 kQ
+ log.
[ m
- 100 =
22 nf 13; 1nf
—1
100
pF
L 220
uF
1Dr 18.k0 100 kQ
Hs + log.
E El [ [ 9 [5]
:) TDA 1083 4 ==10nF
4
I
H‘J Li-l 1:?7 I:rl Ls—l
5 1
2.2 kQ
i 4.7nF
220 oF
T o
\ g 4 ¢ 0
455 kHx
3.3 k0 =10 |]]39 kQ J_
P = Quartz
I—.I- 26.550...26.685 MHz
22 nF = I
T s 10 pF
Ly ]100 kQ
3 v,
AC
Oscillator Circuit 822285 @
=3 Wdg @ 0.25 CuL Pin 3-4 L, = 30 Wdg @ 0.08 Cul. Pin 4-5
7
(Neosid 7F1) Le = 76+76 Wdg 2 0,08 CuL Pin 1-5-3
= 3+4 Wdg @ 0.25 CuL Pin 1-2-3 (Neosid 7A1)
(Neosid 7F1) Dr = 4 Wdg 2 0,25 CuL Ferrit bead
= .25 CuL Pin 4-
8 Wdg ¢ 0.25 Cul.Pin 4-5 455 kHz = Ceramic filter LFB 6 (Componex)
= Wdg @ 0.45 Cul Pin 1-2 or CFU 455 H (Stetiner)
Neosid 7F1
(Neos ) Rs = Volume control
= 2 0. in 3-4
1 Wdg ¢ 0.25 CuL Pin 3 R = squelch
= 154 Wdg @ 0.08 CuL Pin 1-3

(Neosid 7A1)

Fig.12 27 MHz-receiver circuit
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TDA 1083

‘ 27 MHz Receiver
+ . 822295 @

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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TDA 1083

Dimensions in mm

]
]

IR
_t
]
i L

Case

iy A 20 A 16 DIN 41866

Pt JEDEC MO 001

ast0 @ Weight max. 1.5 g
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TELEFUNKEN electronic

Creative Technologies

U2343B

Monolithic Integrated Circuit

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

Features:

® Excellent pilot sensitivity
Veon) = 9 MVius (typ.)

® Operating supply voitage range
Ve =3.5..12V

® Suitable for LED driving
® VCO stop capability

® Easy adjustment

The monitored free running frequency of VCO
is 38 kHz at stereo lamp terminal

® Excellent channel separation through

entire audio frequency range; 45 dB

® Low distortion 0.08% (typ.)

The Voltage Controlled Oscillator {(VCO) is
stopped when the L.P.F.2 terminal is
connected to the power supply line,
and then the stereo indicator is turned off

Inpul

VCO Adjustment

4
AF Phase \ % vco 172 172
detector I/ 76 kHz
i 19 kHz < 90° —‘
/
Pllot Stereo
172 |—
detector Trigger switch
18 kHz < 0°
Stereo - Stabilized
decoder 3B KHz power supply
lett |8 sight|9 7 LpF-2 s 3
Ground
L [ L] L ! & sw
I I =
Counter (Lvs
Output 38kHz check Sw; VCO stop switch
83 4460 @

Fig.1 Block diagram and pin connections

T1.2/11751185 E1

Swy 38 kHz Monitor switch
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U2343B

Absolute maximum ratings

Reference point Pin 5, unless otherwise specified

Supply voltage
Lamp voltage

Lamp current
Peak

Power dissipation

Ambient temperature

Storage temperature range

Thermal resistance

Junction ambient

Electrical characteristics
Vs =8V, Tomp = 25°C, reference point Pin 5, f,,9 = 1 kHz, unless otherwise specified

54

Supply voltage range

Supply current, with lamp off

Input resistance

Stereo input voltage {(maximal)

continuation

Pin 3
Pin 6

Pin 3
Pin 6
Pin 1

L+R = 90%, P" = 10%, fnog = 1 kHz Pin 1

Channel separation

ViLery = 180 mVRMs, P=20 mVnMS

Voltage gain
v, = 200 mVRMs
Channel balance
vi= 200 mVRMs
Lamp sensitivity,
Pilot input ON
OFF

Stereo lamp hysteresis
to turn-on from turn-off

Capture range
Vp = 20 mVRMs

') P = Pilotinput signal

Pin 8, 9

Pin 8,9

Pin 8,9

Vs
VLamp

/Lamp
lLamp

Piot
Tamb
Terg

R(hJA

Vs
Is
A

Vi

Ch.Sep.

Gv

Ch.B.

C.R.

12
16

20
40

500
75

-25...+ 150

Min. Typ.

3.5
1
33

11

36 45

-2 0.5

Max.

125

12
18

+2

15

15

mA
mA

mwW
°c
°C

mA
k€

Vims

dB

dB

dB

MVems
mVams

mVams

%



U2343B

Min. Typ. Max.

Carrier leak
Vo = 20 mMVgaus 19 kHz C.L. 34 dB
ViL+R) = 180 mVRMs 38 kHz C.L. 42 dB
Signal to noise ratio
vi = 200 mVgms, Rg = 620 Q) Pin8,9 S/N 74 dB
Distortion
Mono
Vi = 200 mVRMS d 0.08 0.3 %
Stereo
ViLery = 180 MVpus,
Vo = 20 mVRMs, fmod = 1kHz d 0.08 %
Output current Pin 8,9
AL =33kQ, Vs=35V o 0.3 0.6 mA
Vs=8.0V o 12 18 mA
Vs=12V Io 14 21 mA
U 2343B

L]

[}
7
IOpF ——
0.015 pF
Filter
L
oo &\ | 1oKHz z 55d8
Cqy -
—{—2 38kHz Z 55dB
] 47,;FR
3.3k I
620Q Vo © Output
Input VS == OVCO-Test — 86 4386 €

Fig.2 Test circuit

55



U2343B

1 t ? 8546168 1
! 1 d
s ° Vow[Ll|
16 YL 2.0 200 \ - 0.8
A amb mA mv. %
m RMS
Ch.B.
12 1.6 150 0.4
ls / 5
d
\ LR
/.
8 1.2
/' // 100 hannel balance 0
[TT]
Y = 200m
4 0.8 50 ::o: =1kHz
/ Tamb = 25°C
o) 0.4 0
4 6 4 6 10V
Vg —
T l l l ’ T T ss4815 e 1
Vs =8V
Ch.sep. P -10% d VO(R) Vg =8V d
L+R =90% fmog =1 kHz
80T fmog =t kHz 1.6 1000 Yome e 2.0
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- Temb =25°C
800 // 1.6
60 1.2 -Channel balance A
Channel separastion
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|4 ch.B
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y
20 0.4 /I v
200 0.4
L L, }
|
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T 8546108 1
Ch.sep. d
80 Vg =8V 1.6
dB Yo =10%=20mvpue | | %
YiLep) =90%=180mvp, | |
Stereo
Tamp = 25°C
60 1.2
Channel separation L —= R
end R —= L
40 : Nilog
20 0.4
Ml d, LR,(L+R), (L-R)
o LU 1T o
0.1 1 10 kHz
'mod -
? 85 4895 8
%
\ /
\\ /
100 N 8
MVems \ A
\ VN
Verll| T
L.R
10
VS=8V
84=IOOO pF
C.R =Capture Range | | | Ry =9.1kQ —
L.R = Lock Range Ry =4.7%Q
o = 25°C ”—
; pELLg]
30 34 38 42 46 kHz
fvco —

1 L] t
Vg =8V W T
VO(R) Gy =0a8 d
20 ¥i =200 mVpuo 1.2
dB |l mone %
Tamb = 25°C
[L1]
17
0 T u 0.8
. Channel balance q
1 [ by
q/ds LI
—204—0 Ch. B. 0.4
I
L d, L.R
-40 Y
-60
01 1 10 kHz
f —
f TTTT1 f
Vs =8V
Ch.sep. MLt Ry =180 mVases d
Yp =20 MVpug
80 fmod = 1KkHz 1.6
dB Stereo %
Tamb = 25°C
[L11
Channe! separation
60 1.2
,l
N o
40 0.8
20 0.4
A d, L.R LA
. 11T .
37 3715 38 38.5 39 kHz
fveo ™

57



U2343B

1 HEEREREERAERINE
Y =180 mV,
Ch.sep.| (“2 N 70"‘"‘;;:4:5
Imog = 1kHz N
80 Stereo
dB Tamb = 25°C
60
N
‘\ Channel sepnarstion
40
20
d L, R
o 111
6 8 0V
Vs —
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Dimensions in mm

=22.5 a@

tschmical arwmings
L 22,200 .:::v:ll::ul:nflll

f

\ |

! T

1
0.3t0.05
~—‘154L— ) — L—
8x2,54

58370
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TELEFUNICEN electronic U 2416 B

Creative Technologies

Monolithic Integrated Circuit

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

Features:
® Large supply voltage range ® AM-Oscillator for LW, MW and SW
Vg=3...16V @ Single output for field strength
@ High AM-Sensitivity indication of AM and FM
® Limiting threshold voltage V,= 30 uV @ Single pole ended AM-FM switch
@ AFC-output with reference voltage without high frequency voltages
connection
16 16 13 1 2 9 ozs1e0e
- — —
M Siabliisation L AM-IF AM -
Circuil and Amplitier Demodulator
AM=-FM-Switch
AM and FM &
Fleid Strength
Indication J AM-AGE
1
FM-
AFC
4 1 2 3 5 8 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+Vq 156 AM-Decoupling
6 Field Strength 10 Demodulator Qutput 16 AM-Input
indication 11 AM-Reference Voltage

Fig. 1 Block diagram and pin connections

Description

The integrated circuit U 2416 B 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 instrument.

T1.2/032.1182 &1
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Absolute maximum ratings
Reference point Pin 2, unless otherwise specified

Supply voltage range Pin 9 Vg 16 \

Ambient temperature anb 85 . °C

Junction temperature TJ 150 °C

Storage temperature range Ts'g -25...4+4 150 °C
Thermal resistance Min. Typ. Max.

Junction ambient Ry 100 K/W

Electrical characteristics
Vg =9V, reference point Pin 2, Fig. 2, 7, = 25 °C, unless otherwise specified

Supply voltage range Pin 9 Vg4 3 16 \%
AM Amplifier
' f.=1MHz, f.=455kHz f  =1kHz m=03
Supply quiescent current Pin 9 gy 14 mA
Signal to noise ratio
V=15V Pinto  EN 6 dB
V=10V pin10 SN 20 dB
v,=15 v Pin1o  StH 26 dB
Regulation range
BV ,\/V pp=-10db,v=100mV Pin16 AV, 80 dB8
AF voltage at demodulator output ’
vi=1mV Pin10 V_,, 70 mV
Distortion
v=1mV Pin10 d 0.8 %
Demodulator output voltage Pin10 VvV, 1.2 \
FM-IF Amplifier )
fe=10.7 MHz, Af=+225kHz, f . =1kHz
Supply quiescent current Pin 9 Igq 14 mA
Limiting threshold (-3 dB} Pin 4 v, 30 pv
Signal to noise ratio
V=10V pin1o St 6 dB
v,=30 v Pin1o  SEV 26 dB
v.=10mV pin10  SEN 65 d8
AF voltage at demodulator output
v,=10mV Pin10 V . 70 mV
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Min. Typ. Max.
Distortion
v,=3mV Pin10 d 0.8 %
AM-rejection
V=10mV,m=0.3 Pin10 AMR: 40 dB
Demodulator voltage Pin10 v, 1.3 \'%
Reference voltage FM Pin 5 VvV, 2.45 A\
Current from Pin 5 I 0.2 mA
srere
AM-Osciltator J- -L Vs
TOKO RWOS 6A7609
ey ——2 - a) 0AuF 100 pF/26V
I ! i
) ! ! i
1 =56 pr | ! {
I H I
ViRE/AM Lo___J ~— I N H
f =t MHx 1 CFTS -006 M TOKO
.'urn:u |—'°'m O 460 KMz
I|= 10.7 MHz AM
AM OLKF 51 0 I 10
v mI 5 13 ||-,- 12 9
FM| ? , X
A Stabilisation AM - IF AM -
Clicuit and Amplitier Demodulator
AM-FM-Switch
|
<
AM and FM
g ] g MM 3
AM - AGC
M- 1F - Amplift
|
FM -
AFC
4 1 2 3 5 T 10
s i six0 |AFC  acs-7asces pr 'l 82 0.tuF YoaF
0.1 uF O.1uF ToKO pF =
{1 — 1L 3 .
ld 51 ONuF WE D20 10 nE 1 =3.3nF 3.3nF
¥ I —_ I Y L

Fig. 2 Test circuit
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| | I B85 4776 e
VS =BV T
v, f,o =1MHz d
° lAl: =1kHz
m=80%
o Tamp =25°C 9
dBvV %
SN
-20 8
i /
-40 6
/ N
.
/i l\ -
- ™
60 \ N " 1 4
A
~-80 \ 2
\\ "
-100 0
-40 -20 0 20 40 60 80 100 120 dBuv
V., —
i
T | | J | | 85 4772 ©
[ve=ov
a6 Tap = TMHx
fppy = 10.7MHz
R * 1k
1{? Tamp =25°C AM I~
| |
T 1
/FM —
0.8 T
/2
/i
94
0,6 At
H
0,4 i
/ ‘/
/|
0,2 "
=
(o] 20 40 60 80 dBpv
V: ——
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I I B85 4777 €
VS =6V
Vo fig = 10,7 MHz d
’AF = 1kHz
+ =75 kHz |
0 Tamb =25 °C 10
dBV %
S+N
-20 ~ 8
"
/
/
_40 / 6
/| Va /
- P,
AM
\ P4
_60 i 4
X ™~
-80 \\ . 2
P N
d
-100 (o]
-40 -20 o] 20 40 60 80 100 120 dBuV
Vi —
| os 4175 e T ’ T ] Jeseae
| | 60...100 9Buv
TN | T
] Vo e _ Vg =6V
OAFC Ll ‘ 05-8 f 10,7 MHz
’ \\\ | :S=?ov7mtr; 200 e
L 0 =10,
100 Tamp =25°C [ | | mv
wA
100
\ L TN
) \
0 : o \ _
| 17
100 dBuV i L\
— - 60dBuV \\ L_‘
—-— 30dBpV W L/ -100
A
-100 \\
) y. -200
\ %
-200 -300
-800 -400 ] 400 800 kHz [¢] 40 80 dBuVv
Af —» Vi ——
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U 2416 B

Typical D. C. voltages for V=6V
Pin No: AM FM Unit
1 IF-input decoupling 1.0 1.4 vV
2 Ground o] 0 \
3 IF-input decoupling 1.0 1.4 \%
4 FM-IF input 1.0 1.4 \%
5 FM stabilised voltage - 2.45 \
6 Field strength indication 0.15 0.16 \
7 FM-IF/AM-AGC 0.5 0 \
8 FM-AFC - 2.3 \
9 Supply voltage, +Vg 6 6 \"
10 Demodulator output 1.7 1.8 \"
11 AM-stabilised voltage 2.45 - \
12 AM-IF input 1.0 1.4 \Y
13 AM-mixer output 6 6 \"
14 AM-oscillator 6 6 \Y%
15 AM input decoupling 1.65 - \Y%
16 AM input 1.65 - \%
Dimensions in mm
6.4
50.35

3618 @

=20

techaicsl drawings
according W0 OIN
apecifications

7.6

Case

20A 16 DIN 41866
JEDEC MO 015 AH
DIP 16

Weight max. 1.5 g
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hd U2417 B

TELEFUNKEN electronic

Creative Technologies

Monolithic Integrated Circuit

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

Features:
® Large supply voltage range ® AM-Oscillator for LW, MW and SW
Vs=3...16V ® Single output for field strength
@ High AM-Sensitivity indication of AM and FM with LED
® Limiting threshold voltage V,= 30 uV ® Single pole ended AM-FM switch
@ AFC-output with reference voltage without high frequency voltages
connection

8237808

hi) 12 9
Stabilisation AM - IF AM-
Circult snd Amplitier Demodulator

AM-FM-Swilch

AM and FM
Fisld Strength
Indicatlon

| AM- AGC |
| FM -IF - Amplitiec I**»—‘

FM-
Demodulator

AFC

}

4 1 2 3 5 8 7 w
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+Vy 15 AM-Decoupling
6 Field Strength 10 Demodulator Output 16 AM-Input
Indication 11 AM-Reference Voltage

Fig. 1 Block diagram and pin connections

Description

The integrated circuit U 2417 B 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.

T1.2/373.0184 E
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Absolute maximum ratings
Reference point Pin 2, unless otherwise specified

Supply voltage range Pin 9 Vg 16 v

Ambient temperature amb 85 °C

Junction temperature Tl 150 °C

Storage temperature range Tstg -25...+150 °C
Thermal resistance Min. Typ. Max.

Junction ambient Rina 100 K/W

Electrical characteristics
V=9V, reference point Pin 2, Fig. 2, T_ | =25 °C, unless otherwise specified

Supply voltage range Pin 8 Vg 3 16 vV
AM Amplifier
f=1MHz, f =456 kHz, f ,=1kHz, m=0.3
Supply quiescent current Pin 9 I, 14 mA
Signal to noise ratio
. S+N
v,=1.5uv Pin 10 N 6 dB
V=10V Pin 10 S;’,N 20 dB
V=15V pin10 N 26 dB
Regulation range
AV, /V pg=-10db,v=100mV Pin16 AV, 80 dB
AF voltage at demodulator output
v=1mV Pin10 V. 70 mV
Distortion
v=1mVv Pin10 d 0.8 %
Demodulator output voltage Pin10 VvV, 1.2 \4
FM-IF Amplifier
fe=10.7 MHz, Af=%225kHz, f _,=1kHz
Supply quiescent current Pin 9 /g 14 mA
Limiting threshold (-3 dB) Pin 4 v, 30 pv
Signal to noise ratio
+
v,=10pVv Pin 10 SNN 6 dB
. +
v,=30 Vv Pin 10 STN 26 dB
+
v,=10mV Pin 10 §—N—N 65 dB
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Min. Typ. Max.
AF voltage at demodulator output
v,=10mV Pin10 Vv .. 70
AM-rejection
V=10mV,m=0.3 Pin10 AMR 40
Reference voltage FM Pin 5 Vv, 245
Current from Pin 5 1 0.2
AM—Osclljator s
TOKO AWOS 6A7609 T
o1 S i T—————T 0.14F 100 uF/25V
1 3y | ]
] ol ! | I i
1 | ;86 pF ] 1 = ]
1 A ) 30 I 3 | | |
v i 4, S ]
IRFraM| L L T 7 LI S, l I
1= 1MH2 CFT8-006 H TOKO
FM 0.1 pF ) 4
VUFTEM — 480 kHz F
,%10.7 MHx R ’)//
AM °~;=“‘ 810 1uE
mI 15 13 1 12 9{
FM 7
]
AM - AM - Stabllination AM - IF AM -
Inpul Ampiifier Mixer Clreult snd Amplitier Demodutator
‘ 4 AM-FM=-Switch
AM and FM s
Field Strength
4 Indicstion I
Amplitiar AM-AGC ]
| FM-IF- A
FM -
Demodulator
AFC
4 1 2 3 L] 8 7
H—=— s1k0 |AC  acs_7astes - 'L a2
0.1 uF o1uF TOKO pF
i e u 3
v 510 o.':ur 16F 10 nF 10

a14u7 @

Fig. 2 Test circuit

mvV

dB

mA
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, l l 85 4776 € T
vg =6V
Vo 13 =1MHz d
fap =1KHZ
=80%
0 ram': =25°C 19
dBvV %
S+N
-20 8
g /
-40 6
/ N
W
,// \ <
60 S f .
N
Pt ,
\ d
-100 0
-40 ~-20 o] 20 40 60 80 100 120 dBuv
V. —e
]
t 654773 €
o6 Vg =6V
fan = 1MHZ
fep =107 MHz
m2 Tamb =25 °C
M
) TTED
h AM
U
o
2 f' V4
V4
A
/|
/ 1]
o /
0 40 80 dBuVvV
V. — =
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| I | 85 47177 e
Vg =6V
Yo /g = 10.7 MHz d
'AF = 1kHz
+ =75 kHKz
0 Tamb =25 °C 10
dBV %
S+N
-20 - 8
7
/|
-40 7 6
/ ™ L/
am /
-60 \C = - 4
T~ N
N
-100 Y
-40 -20 0 20 40 60 80 100 120 dBpv
Vi —_—
? 60...100 dBpV ! BS 47715 ¢ t Jlg_llj‘}, 85 4774 ©
I TN ‘r T v Vg =BV
OAFC i ©5-8 r =10.7 MHz
T T Ve=6V Tamb =25°C
s L1 amb
r 1o =10.7 MHz 20V0
100 Tamb =25°C | | | m
A
100 B
[0} ‘. o
\ \l A '
100 dBpV \
— — 60dBuV \
—-— 30dBuV | -100
HEEERES it
-100 1 i
LA -200
/|
-200 -300
-800 -400 0 400 800 kHz o) 40 80 dBpv
V. — -

Af —»
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U 2417 B

Typical D. C.voltages for V, =6V
Pin No: AM FM Unit
1 HF-input decoupling 1.0 1.4 \
2 Ground 0 0 \
3 IF-input decoder 1.0 1.4 \
4 FM-IF input 1.0 1.4 \'
5 FM stabilised voltage - 2.45 \'4
6 Field strength indication 6 6 \
7 FM-IF/AM-AGC 0.5 6] \
8 FM-AFC - 23 \
9 Supply voltage, +V 6 6 v
10 Demodulator output 1.7 1.8 )
11 AM-stabilised voltage 245 - \
12 AM-IF input 6 6 \
13 -AM-mixer output 6 6 \
14 AM-oscillator 6 6 \
15 AM input decoder 1.65 - \
16 AM input 1.65 - \
Dimensions in mm
19.8 re— 6.4 — 6.4
s =
I N A A ﬂ L
>0.5
? <0.35
3.3
f [ <0.35
L——zs:g"; ‘—J 972

Jee @

€19

touhmical weawings
mccording 10 DIK
ovecitications

Case

20A 16 DIN 41866
JEDEC MO 015 AH
DIP16

Weight max. 1.5 g

75






¢ U412B

TELEFUNIKERN electronic

Creative Technologies

Monolithic Integrated Circuit

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

Features:
@ Large supply voltage range ® Audio output power P, = 1.6 W
Vs=3.16V @ High supply voltage rejection ratio
® Low cross-over distortion @ Bootstrap circuit

@ Low harmonic distortion

g L7

b1
[] ==
——
9 kQ
90 Q
P!
T T2 13 ryan
Hit
I 1 v

854921 8 :

Fig. 1 Block diagramm and pin connections

Absolute maximum ratings
Reference point Pin 2, Pin 6

Supply voltage Pin4 Vs 16 \
Peak output current Pin 3 lom 850 mA
Power dissipation
Taeb = 50°C Piot 1 w
Junction temperature T 150 °C
Storage temperature range Targ ~25...+150 °C
T2./0481282 E
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Thermal resistance Min. Typ. Max.
Junction ambient Riua 100
Electrical characteristics

Vs = 9V, reference point: Pin 2, Pin 6, G, = 40 dB, f= 1 kHz,
R =89, d=10%, T.mp = 25°C, unless otherwise specified

Supply voltage range Pin 4 Vs 3 16
Quiescent output voltage Pin 3 Vos 4.2 5.2
Quiescent drain current
Ve= 3V Fig. 2 Pin4 Ise 3 5 8
Vs = 9 V ISB 40 75 12
Vs=16V Iss 4.0 7 10
Output power P, 1.0 11
Supply voltage rejection ratio
Vium = 0.35V, C; = 100 «F, £ = 100 Hz SVR 40 50
Input resistance Pin 8 R; 800
Band width (-3 dB) Fig. 2 B 100...28000
Distortion Fig. 2
P, =50 mW d 1
Voltage gain G, 37 40 43
Output noise voltage
Rg =0, B=22..22000 Hz Pin 3 Voo 250 600
53344 € r— Py ° o
.—L l Vs=3...16 V
100 0.1
w1 o]
| I 470 pF
I I ° [ll
L '
| 47 14
koLl
I 220 nF R
ke 1 |
FaF | 100
! |

-
=
i

Fig.2 Testcircuitfor: Py, Piow d, Voo, B, G, and application note
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633783 @ 86 4926 @&
+
PO {21 kHz
d=10%
[1]
]
Ttmb=5°°c /
1000 va
mwW A
y 4
P 7
/1/1/
i,
1001 a =40 ,./,‘
I so 1}
/
[~ 10 ,
L32Q ,
ol
12 16 V 1 10 50V
T 65 asta €
d
vs =9V 111 ||
?6 R =40
L]
Vg =14 V]
RL=160
6
L]
v =9 V-]
A =82 7] B
4 ve=6v—T1
HL=2O
f =1kHz
2 Tamb =25°C
~
| .\\N Baa
m—
0 l|¥
10 100 1000 mW
PO
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Dimensions in mm

1acanic sl drawings
ccorging 1o DM
seciiications

Case

sen e 20 ABDIN 41866
DIP 8-polig

Weight max.0.8g
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TELEFUNKEN electronic

Creative Technologies

U413B

Monolithic Integrated Circuit

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

Features:
@ Large supply voltage range
VS = 3.16\/

® Low cross-over distortion
® Low harmonic distortion

® Adjustable voltage gain
G,=34..54dB

T |

85 4922 ©

Fig. 1 Block diagramm and pin connections

Absolute maximum ratings
Reference point Pin 2, Pin 6

Supply voltage Pin 4
Peak output current Pin 3

Power dissipation
Tamt = 50°C

Junction temperature

Storage temperature range

T1.2/3491183E

@ Audio output power P, = 1.6 W
@ Connection possibility for an external

capacitor to suppress hum voltage

@ Bootstrap circuit

Vs 16 v
lom 850 mA
Plol 1 W
T 150 °C
Tug ~25...+150 °C
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Thermal resistance Min.
Junction ambient Riua
Electrical characteristics
Vs = 9V, reference point: Pin 2, Pin 6, G, = 40 dB, f= 1 kHz,
R =88, d=10%, Tams = 25°C, unless otherwise specified
Supply voltage range Pin 4 Ve 3
Quiescent output voltage Pin 3 Vos 39
Quiescent drain current
Vs = 3V FIQ.Z Pin 4 ISB 2.
Vo= 9V Ise 3.3
Vs=16V Isg 3.3
Output power R, 0.9
Supply voltage rejection ratio
Vium = 0.35V, C; = 47 uF, f,um = 100 Hz SVR
Input resistance Pin 8 R 800
Band width (-3 dB) Fig. 2 B
Distortion Fig. 2
P, =50 mW d
Voltage gain, closed loop
Ri=910 Gy 37
Output noise voitage
R =0, B=22..22000 Hz Pin 3 Voo
854038€ -0

Typ. Max.
100
16
4.7
3 6
7.5 12
7 10
1
30
100...28000
0.4 1
40 43
250 600

mA
mA
mA

dB
k(2
Hz

%

dB

nyg

b —

Ap=9kQ +20%

t

Fig. 2 Test circuit for: P,, P, d, Vio. B, G, and application note
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1 833783 @
Isg
Tamb =25 °C
10
mA
8
B
/
6
4
2
(] 8 12 16 V
VS—>
1 80 2880 ¢
Gyt
2
80 Gyt = 20x=log Fuv P
dB Vs=9ov !
Ry =9k +20%
t =1kHz
60
N
M|
40 ~
20
o
10 50 100 500 Q
R1 —

T 86 4927 €
Po £=1kHz
d=10%
L
Tamb = 50°C
1000 2
mwW f Ill
/ 7
/ !/'
11/
//V
1001 A =40 7 /
— sa {1
I /
—— 16Q /
320 I
10
1 10 50V
Vs —_——
T 85 4915 &
|
d
Vo = 18 V-7 1
8 R =160 1
%
[ [] ,}F_
Vs=9V“ [
A =4Q
6 -
[ 1]
Vg =8V T
RL=BQ
4 Vg =6V—T]
A =20
t = 1kHz
Tymp = 25°C
2
Pt
[¢)
10 100 1000 mW
Po—>
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Dimensions in mm

- 58,25 —= 58,25
= =
i/ ./
£0.3%
=0.35
b 76235 — s
g9
wpeciiications Case
20 A8 DIN 41866
DIP 8

Weight max.0.8g
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TELEFUNKEN electronic

Creative Technologies

U416 B

Monolithic Integrated Circuit

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

Features:

@ Large supply voltage range

Ve=38..15V
® High AM-Sensitivity

® Limiting threshold voltage V| = 50 uV

® AM-Osclllator for LW, MW and SW

® AM-FM switching without high

frequency voltages

o Additionéu audio preamplifier
B

v =

ar

AMIFM nr\_ﬂ.—*-—.-—

AM/EM

AM Input Slage and Mixer

|

AM OQacillatar

!

1 2 i 4

s22u07 ®

Fig. 1

Description
The integrated circuit U 416 B includes, with exception of the FM front end and audio amplifier, a complete

AM-/FM-radio-circuit with additional audio preamplifier with G, = 10 dB.

Absolute maximum ratings

Block diagram and pin connections

Reference point Pin 3, unless otherwise specified

Supply voltage range

Power dissipation
Tamp = 65°C

Junction temperature

Storage temperature range

T1.2/258.0683 E1

Tslg

tF-Decoupling
{F-lnput

Ground

AM-Mixer output
AM-Oscillator circuit
AM-Input
AM-Decoupling
Demodulator-Cutput
Audio-nput

W oON®DOTEWN =

10 Audio-Output

1M1 +Vs

12 Demodulator circuit
13 Demodulator circuit
14 AGC-/AFC-Voltage

3..15 \
300 mw
125 °C

-25..+125 °C
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Thermal resistance

Junction ambient

Electrical characteristics

Vg = 9V, reference points Pin 3, T,np = 25°C, unless otherwise specified

AF Amplifier
Voltage amplification
f=1kHz Pin 10
Input resistance Pin 9
Load resistance Pin 10
AM-Amplitier

fi= 1 MHz, fir = 455 kHz, f,0q = 1kHz, m = 0.3

Total supply quiescent current

Output quiescent voltage Pin 8

Pin 10

AGC-Quiescent voltage Pin 14
Regulation range

AVOAF/VOAF= 10 dB Pin 6

AF-Voltage at demodulator output Pin 8

FM-iF-Amplifier

fie = 10.7 MHz, 4f = £22.5 kHz, fnog = 1 kHz

Total supply quiecent current

AF-Output quiescent current Pin 8

Pin 10
AFC-Quiescent current Pin 14
Limiting threshold (~3 dB) Pin 2
AF-Voltage at demodulator output Pin 8

Rinaa

R

lss

Vos
Vos

VAGCB

4V,

VoAF

Varcs
Vi

Voar

Min.

800

1.45

1.4

1.5

1.8

Typ.

10

3.3

70
100

50
100

Max.
200

10
21

21

dB
kQ
kQ2

mA

< <

dB
mV

mA

<

uv
mV

Different dc voltages are developed at Pin 14 due to gain spread of AM-IF-Amplifier. To determine the value of
parallel resistance Rg at the output of the demodulator Pin 8 for Vs =9V, AM mode without signal, dc voltage
should be selected at Pin 14.

Voltage groups designation:

Group 1 2 3
Via 14,17V 1.7..19V 19..21V
Rg oo 47 kQ 33 kQ
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1 f 8222838
v d
oAF
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d
A
/
10
- = [ 1§
f;=1MHz ™ 4 EEElY
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fmoa™ 1 kHZ I
1 m=03
Tamb=25.c
0.1
0.001 0.01 01 1 10 100 mV
Viam™— ™

T + e 832286 @
d ¥
Yo AF |
‘s
100 =
mV, % A M
V4
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10 v fmod=1KHZ a8
VA Tamb™ 25 °C s
1
d
0.1
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1 80 2287 €
Varc
,1\
3 VAR
V = \\
e
4
"/
4
2
hg=10.7 MHz___
7umb= 25°C
1

0
-0.3-0.2-01 0 01 0.2 MHz

AIIF——-———~
Dimensions in mm
6.4
50,35
0.83:003 ||
. 78
2.54:02 s
6x2.54

] [ ‘E}@ Case
[Uoveriy o 20 A 14 DIN 41866
scceniing tv DU

t — t 1 et by JEDEC MO 001 AA
PHESTETT e Weight max. 1.5 g
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TELEEUNKEN electronic U417 B

Creative Technologies.

Monolithic Integrated Circuit
Applications: AM-/FM-/ZF- and Audio-Amplifier

Features:
® Large supply voltage range @ Audio output power £, = 0.7 W
Vs=3..16V ® AM-Oscillator for LW, MW and SW

® High AM-Sensitivity ® AM-FM switching without high
@ Limiting threshold voltage V, = 50 uV frequency voltages

IF-Decoupling
IF-Input

RF-Ground
AM-Mixer output
AM-Oscillator circuit
AM-Input
AM-Decoupling
Demodulator-Output
Audio-input
Audio-Feedback
Audio-Ground
Audio-Output

+V

Demodulator circuit
Demodulator circuit
AGC-/IAFC-Voltage

AM/FM IF

O ~NOGEON—=

AM/FM

0

-
(=]

AM Input Stage and Mixes

4

AM Osclilator

] ]

1 2 3 4 8 0] 7 &

-
-

e
N

-
w

- -
v b

—_
[~23

823190 @

Fig. 1 Block diagram and pin connections

Description

The integrated circuit U 417 Bincludes, with exception of the FM front end, a complete AM-/FM-radio-circuit
with audio power amplifier.

Absolute maximum ratings

Reference points Pin 3, 11, unless otherwise specified

Supply voltage range Pin 13 Vs 3..15 \Y
Power dissipation
Tamp = 65°C P 600 mw
Junction temperature T 150 °C
Storage temperature range Tstg -25..+150 °C
Thermal resistance Min. Typ. Max.
Junction ambient Rinia . 100 K/W

T1.2/260.0683 E
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Electrical characteristics

AF Amplifier
R =16 Q, d=10%, Fig. 3,5
Output power Pin 12
Input resistance Pin 9
Band width (-3 dB)
Distortion
P =mW
Voltage gain,
closed loop Pin 12
Output noise voltage
Ra=0,B8=22..22000 Pin 12
AM-Amplifier
. = 1 MHz, fip = 455 kHz, f;,04 = 1kHz, m = 0.3
Supply quiescent current Pin 13
Output quiescent voltage Pin 12
AGC-Quiescent voltage Pin 16
Regulation range
AVOAF/VDAF = —10 dB Pin 6
AF voltage at demodulator output Pin 8

FM-IF Amplifier

fie = 10.7 MHz, Af =£22.5 kHz, fy,0q = 1 kHz

Supply quiescent current Pin 13
Output quiescent voltage : Pin 12
AFC-Quiescent voltage Pin 16
Limiting threshold (-3 dB) Pin 2
AF voltage at demodulator output Pin 8

Iss

Vages

v,

Voar

Isp
Vos
Varcs

v

Voar

Min.
Vs = 9V, reference points Pin 3 and 11, T,mp = 25°C, unless otherwise specified

800

37

3.9
1.4

10
3.9
1.8

Typ. Max.
0.7
100...80000
1
40 43
600
19
47
2.1
70
100
20
47
2.8
50
100

£ 5=

dB

uv

dB
mV

mA

uVv
mV

Different dc voltages are developed at Pin 16 due to gain spread of AM-IF-amplifier. To determine the value of
parallel resistance Ry at the output of the demodulator Pin 8 for Vg = 9 V, AM mode without signal, dc voltage
should be selected at Pin 16.

Voltage groups designation:

Group 1 2 3
Vie 1.4.1.7V 1.7..1.9V 1.9..21V
Rg oo 47 kQ 33 kQ
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Dimensions in mm
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TELEFUNKEN electronic

Creative Technologies

Monolithic Integrated Circuit
Applications: AM-/FM-/IF- and Audio-Amplifier

Features:
@ Large supply voltage range @ AM-Oscillator for LW, MW and SW

Vs=3..15V ® Connection possibility for an extemnal
@ High AM-Sensitivity capacitor to suppress hum voltage

@ Limiting threshold voltage V, = 50 uV ©® AM-FM switching without high
® Audio output power A =1W trequency voltages

18, 17 16 13 14 13 12 11 10

Ripple
Rejection

AGC/AFC-Voitage
IF-Decoupling
IF-input

RF-Ground
AM-Mixer output
AM-Oscillator circuit
AM-nput
AM-Decoupling
Demodulator-Output
Ripple rejection
Audio-Input
Audio-Feedback
Audio-Ground
Audio-Output

+V

+Vs

Demodulator circuit
Demodulator circuit

AM/FM IF

AM/FM

DN UGB WA -

w

AM input Stage and Mixer

!

AM Osnciliator

] t

1 2 3 4 ) 8 T 8 2
[IETYTT

-
o

-y
-

pry
[

- =
& W

- -
[+ )]

-
o0~

Fig. 1 Block diagram and pin connections

Description

The integrated clrcuit U 418 B includes, with exception of the FM front end, a complete AM-/FM-radio-circuit
with audio power ampilifier,

To avoid interference between AF- and RF-section, there are available two leads for supply voitages.
An improvement in hum voitage 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 Vg 3..15 Vv
Power dissipation
Tamp = 65°C Piot 600 mw
Junction temperature Ti 150 °C
Storage temperature range Tetg ~25...+150 °C
Thermal resistance Min. Typ. Max.
Junction ambient Rinia 100 K/W

T1.2/262.0683 E
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Electrical characteristics

AF Amplifier

R=8Q,d=10%, Fig. 3,5
Output power Pin 14

Supply voltage rejection ratio
Vium =035V, C, = 47 uF

frum = 100 Hz

Input resistance Pin 11
Band width (-3 dB)
Distortion

R, =50 mwW
Voltage gain,
closed loop Pin 14
Qutput noise voltage

Rg=0,B8=22..22000 Pin 14

AM-Amplifier

f,=1MHz, fir = 455 kHz, f,og = 1kHz, m= 0.3
Supply quiescent current Pin 15/16
Output quiescent voltage Pin 14
AGC-Quiescent voltage Pin 1
Regulation range

AVoae/Voase = -10 dB Pin 7
AF voltage at demodulator output Pin 9

FM-IF Amplifier

fie = 10.7 MHz, Af = £22.5 kHz, f,0q = 1 kHz

Supply quiescent current Pin 15/16
Output quiescent voltage Pin 14
AFC-Quiescent voitage Pin 1
Limiting threshold (-3 dB) Pin 3
AF voltage at demodulator output Pin 9

SVR
R

Iss

Vaces

v,

Voar

ISB
Vos
VAFCB
i

Voar

Min.
Vs =9V, reference points Pin 4 and 13, T,my, = 25°C, unless otherwise specified

0.9

800

37

3.9
1.4

10
3.8
1.8

Typ. Max.
1
30
100...80000

1

40 43

600

19

47

2.1
70
100

20

4.7

28
50
100

dB
kQ
Hz

%

dB

uv

mA

dB
mV

mA

uv
mvV

Different dc voltages are developed at Pin 1 due to gain spread of AM-IF-amplifier. To determine the value of
parallel resistance Rg at the output of the demodulator Pin 9 for Vg = 9V, AM mode without signal, dc voltage

should be selected at Pin 1.
Voltage groups designation:

Group 1 2 3
vy 1.4.17V 1.7..1.9V 1.9..21V
Rg oo 47 kQ 33 kQ
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TELEFUNKEN electronic

Creative Technologies.

U420B

Monolithic Integrated Circuit

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

Features:
® Large supply voltage range

® Low cross-over distortion
® Low harmonic distortion

I7 I
—, ]

8 7 & S
7
4
9kQ
[Jeoc J
v
1 2H 2
I - O+vg

Fia
85 4924 © I

Fig. 1 Block diagram and pin connections

Absolute maximum ratings
Reference point Pin 2, Pin 6

Supply voitage Pin 4
Peak output current Pin3

Power dissipation
Tamb = 50°C

Junction temperature
Storage temperature range

T2./04012.82E

Vs

lom

Pt

Tag

@ Audio output power P, = 1.5W

@ Connection possibility for an external
capacitor to suppress hum voltage

® Minimum number of external components

850

1
150
-25...+150

mA

°C
°C
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U420B

Thermal resistance

Junction ambient

Electrical characteristics

Fig.2 Testcircuit for: Py, P d, Vo, B, G, and application note

104

Vs = 9V, reference point Pin 2, Pin 6, G, = 40 dB, f= 1 kHz,
RL=819, d= 10%, Tams = 25°C, unless otherwise specified

Supply voltage range Pin 4
Quiescent output voltage Pin3
Quiescent drain current

Vo= 3V Fig. 2 Pin 4

Vs =9 V

VS = 16 V

Output power
Vs=6VR =40

Supply voltage rejection ratio
Vium = 0.35V, C; = 47 uF, £y = 100 Hz

Input resistance Pin8
Band width (-3 dB) Fig. 2
Distortion Fig. 2

P, = 50 mW

Voltage gain, closed loop

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

Rinia

Vs
Vos

35
35

0.9
0.6

800

37

Typ. Max.

100

16

4.7

3 6

7.5 12

7 10
1
30

100...28000

0.4 1

43

250 . 600

mA
mA
mA

£=

dB
k()
Hz

%
dB

ny
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Dimensions in mm
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TELEEUNKEN electronic Us20B

Creative Technologies

Monolithic Integrated Circuit

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

Features:
® Large supply voltage range ® Audio output power P, = 1.6 W
Vs =3.16V

® High supply voltage rejection ratio
@ Bootstrap circuit
® Adjustable voltage gain

G,=34..54dB
L RIS

® Low cross-over distortion
® Low harmonic distortion

9 kQ

) 2 ‘|3 ] F
_L it i
T I S

Fig. 1 Block diagram and pin connections

Absolute maximum ratings
Reference point Pin 2, Pin 6

Supply voltage Pin 4 Vs 16 \
Peak output current Pin 3 lom 850 mA
Power dissipation
Tamp = 50°C P 1 w
Junction temperature 7; 150 °C
Storage temperature range Tag -25...+150 °C
T1.2/407.0184 E

107



Uus20B

Thermal resistance Min Typ. Max.
Junction ambient Rinoa 100
Electrical characteristics
Vs =9V, reference point Pin 2, Pin 6, G, = 40 dB, f= 1kHz,
R =80, d=10%, Tomp, = 25°C, unless otherwise specified
Supply voltage range Pin4 Vs 3 16
Quiescent output voltage Pin 3 Vos 4.2 5.2
Quiescent drain current
Vo= 3V Fig. 2 Pin4 Isg 3 5 8
Vs = 9 V ISB 4 75 12
VS = 16 V ISB 4 7 10
Output power Po 1.0 11
Supply voltage rejection ratio
Viwm = 0.35V, Cy = 47 uF, fium = 100 Hz SVR 38 42
Input resistance Pin 8 R; 800
Band width (-3 dB) Fig. 2 B 100...28000
Distortion Fig. 2
P, =50 mW d 1
Voltage gain, closed loop
A =91Q G, 37 40 43
Qutput noise voltage
Rg = 0, B=22...22000 Hz Pin 3 Voo 250 600
85 4125 € o -O
=L _L Vg=3...16 Vv
100 0.1
uF I uF I
470 pF
—l
=220 nF R=8Q

Fig.2 Testcircuit for: P, Py, d, Vo, B, G, and application note
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Dimensions in mm
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TELEFUNKEN electronic U821B

Creative Technologies

Monolithic Integrated Circuit

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

Features:
® Large supply voltage range ® Audio output power P, = 1.6 W
Vs=3.16V ® Connection possibility for an external
@® Low cross-over distortion capacitor to suppress hum voltage
® Low harmonic distortion ® Minimum number of external components

I O+Vg I
~——

9 kQ

I I 854923 €

Fig.1 Block diagram and pin connections

Absolute maximum ratings
Reference point Pin 2, Pin 6

Supply voltage Pind Vs 16 v
Peak output current Pin 3 lom 850 mA
Power dissipation
Tamb = 50°C P 1 '
Junction temperature T 150 °C
Storage temperature range Tatg —25...+150 °C
T1.2/408.0184 E

m
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Thermal resistance Min. Typ. Max.
Junction ambient Riua 100
Electrical characteristics

Vs = 9V, reference point Pin 2, Pin 6, G, =40dB, f= 1 kHz,

R =88, d=10%, T,nw = 25°C, unless otherwise specified
Supply voltage range Pin4 Vs 16
Quiescent output voltage Pin3 Vos 3.9 4.7
Quiescent drain current

Vo= 3V Fig. 2 Pin4 lsa 3 5 8

Vs= 9V ks 4 7.5 12

VS =16V ISB 4 7 10
Output power P, 0.9 1
Supply voltage rejection ratio

Vium = 0.35V, Gy = 47 uF, foym = 100 Hz SVR 30
Input resistance Pin 8 R; 800
Band width (-3 dB) Fig. 2 B 100...28000
Distortion Fig. 2

P, = 50 mW d 0.4 1
Voltage gain, closed loop G, 37 43
Output noise voltage

Rg =0, B=22..22000 Hz Pin 3 Voo 250 600

85 4124 e . — o

l VS =3..16 V
0.1
w1
220 pF
- |
Ul

Fig.2 Testcircuitfor: P,, Py, d, Vo, B, G, and application note

12

mA
mA
mA

dB
k(2
Hz

%
dB

my



Uusg21B

2337098 T — BE 4927 €
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Tamp = 25°C
10 100 1000 mW
P°—>
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Dimensions in mm

9.9 [— 38.26 26.25
9.7 Fd :-IT 6.4
i
20.35
50.35
78
r—— 7.6 3% —= 9.5
technical drawings Case
prisiie it 20 A8 DIN 41866

DIP 8
Weight max. 0.8 g
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Car Radio

—— R Ch.

+—= | Ch.

Vs=7...16 V
R Ch.
AM AM MPX
L Ch.
TDA 1072
TDA 1072 A
TCA 4511
U 23438
FM F/E FM IF —J FM NC FM MPX
TDA 1062 S TDA 4210
U 4062 B
U 4062B-FP
Display
L
¢ P‘_’ driver
uning {(counter)
R Ch.
TDA 2003
Audio Audio Audio
) eamplifier control ower
pr P amplifier P
) Audio Audio Audio
amplifier control power
preamp amplifier
TDA 2003
86 5018 e L Ch.
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TELEFUNKEN electronic

Creative Technologies

TCA 4511

Monolithic Integrated Circuit

Applications: Stereo demodulator for car- and mains operated radios

Features:
@ Supply voltage range
Vs=8.18V tone harmonics

@® FM mpx. switch or matrix
operation possible

18 17 12 11 10
L-R L+R
-—-| Demodulator Reo
Matrix
Voltage
Comparator
R‘[ 125 kQ
a a(L-R)
Supply
Voltage
; : v Mono/Stereo -
Blending
R,
\ 5{] 3.3 k0
r"__—'—__"___'_—"—____'—'—'l
| v
| _I Stereo Switch I 1.5kQ L] Ao
| Divider Rg
L
| 200 kQ2
Phase Phase
} Oscillator Comparator 1 Comparator 2 L
[ S JRRE VS A A
T Jrs
) (Dl
1 2 3 4 5 6 7 8 9
65 3878 €

Fig.1 Block diagram and pin connections

*} “Auto Radio Information”

T1.2/224.0583 E1

® Excellent rejection of ARI* subcarrier and pilot

17



TCA 4511

Pin configuration

1 Ground 10 OutputR

2 Oscillator RC 11 (L+R)input

3 TP phase comparison 1 12 (L—R)input

4 TP phase comparison 1 13 Reference voltage

5 Pilottone (PT) input 14 Qutput op amp

6 TP phase comparison 2 15 — inputopamp

7 TP phase comparison 2 16 + input op amp

8 f,s output/St-Mo blending V4 17 Supply voltage

3 Outputl 18 Lamp connection/oscillator switch
Description

The TCA 4511 decodes the transmiitter side stereo information in both L and R channels. Stereo transmis-
sion is shown by means of an indicator lamp. A continual 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. For this purpose an
RC circuit 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 mono/stereo 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{1+3a) + R{1—4a)
(L+R) — a{L—R) = L(1—a) + R(1+a)

0 = a = 1
Mono Blending Stereo

The generated output signals are then forwarded to two external RC low-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 mono/stereo
blending suppress the L—R signal. The supply current is thus reduced. Also, since the oscillator does not
resonate when switch S1is 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 V4 is applied to Pin 8 or Pin 8 must be blocked by a capacitor. Otherwise, cross-talk is
affected by the oscillator frequency.

18



TCA 4511

Absolute maximum ratings
Reference point Pin 1

Supply voltage
Lamp voltage

Current for stereo indicator lamp
Vig - Iip = 300 mW

Minimum values at all terminals
Junction temperature
Storage temperature range

Ambient temperature range

Thermal resistance

Junction ambient

Pin 17
Pin 18

Pin 18

Electrical characteristics for switching operation
Vs = 8V, reference point Pin 1, T,,p = 25°C, unless otherwise specified

Supply voltage range

Total supply current (FM-operation)
S1 closed

Total supply current {AM-operation)
S1 open

Lamp current control range
V18 . ILP = 300 mW

Lamp current short circuited
V13 . /Lp = 300 MW

Input ampilifier
Input signal
Output signal
Input resistance
Feedback resistance

Reference voltage

Pin 17

Pin 17

Pin 17

Pin 18

Pin 18

Pin 16
Pin 14
Pin 16
Pin 15-14
Pin 13

7:amb

Min.

RmJA

Vs 8

Is

e 10

v
Vo”
R 90

Viet

18
18
50
Z0
+150
—40...+150
—25,..,+85
Typ. Max
78
18
14 20
10 15
25
50
1.6
Vi
125
10
175

mA

°C
°C
°C

mA

mA

mA

mA

9



TCA 4511

Stereo-Matrix Min. Typ. Max.
Output voltage (Stereo)

modulated Pin 9,10 Voue'1® 0.9 12 16 Voo
Output voitage (Mono)

L or R modulated Pin 9,10 Voae2® 0.45 0.6 0.8 Vip
Output resistance Pin 9,10 R, 15 2 kQ
Separation Fig. 2

far = 1 kHz Pin 9,10 " 34 40 dB
Rejection ratio 19 kHz Qg 30 32 dB

38 kHz oag 30 40 dB

57 kHz asz 30 45 dB

76 kHz a7g 30 40 dB
Supply voltage rejection ratio Pin 9,10 V,ip,,.ea’ 40 45 dB
Noise voltage Pin 9,10 Vo™ 30 80 v
Total harmonic distortion

far = 1 kHz Pin 9,10 THD"® 0.5 %
Channel balance Pin 9,10 B,? 05 dB
Switching noise mono/stereo
S1 closed-open Pin 9,10 AV, 60 mVv

Oscillator
Output resistance for fos.-measuring Pin8 R, 200 k)
Oscillator basic frequency fose 19 kHz
Capture and hold range Pin 2 fom" +0.4 +1  +20 kHz
Balancing resistor

fosc = 19 kHz Pin 2-1 Rosc 13 18 k)
Oscillator - “ON”"

S1 closed Pin 18 A 1.0 Vv

Ib = 10 MA Pin 18 09 \
Oscillator - "OFF”

Slopenor Vig=04V Pin 18 I'A 04 \

Phase comparison

Input voltage Pin 5 v 05 0.7 09 Voo
Input resistance Pin5 R 33 kQ
Input voltage Pin 6 Vi 1.6 7
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TCA 4511

Stereo switch Min. Typ.
f= 19 kHz, S1 closed
Switch threshold “ON” Pin 5 Vier 30
“QFF” Pin5 Vipr 12 15
Hysteresis Pin 5 H 3 6
Mono/stereo blending
Mono
V= Va=05V Otoiend.” 3 6
Stereo
Vi= V=09V prens.” 34
V=12 Vop MPX, iy 2 1V, S1 closed, far = 1 kHz
%) Vi = 1.2 V,,, MPX, S1 open, far = 1 kHz
3) Vg = 12V + Vey, Vix = 200 MViams, 200 Hz
4) CCIR DIN 45405, unweighted, S1 open
%) S1 closed
°) after LP f, = 6.5 kHz, reduction 36 dB/octave
") Vig = 0.75 Vyp MPX, S1 closed, far = 1 kHz
Vg= 8V 83 3879 €
T -
| T
3.3 Kk
I =33 nF
|
i | R %
# VRH
i
1
Bl [l fl [ [
TCA 4511 =10 nF
LAH 5 ) 7 8 LQJ
100 nF 220 nF
—
. L VO
+————>o
l_ =33 nF
5kQ 220 oF Tosc 4 Vi
== 330pF S, L .L o
T 100 nF

Fig.2 Testcircuit

Max.

55

mMVp
mV,

dB

dB

dB
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TCA 4511

Fig.3 Application switching operation

Vg=12vo

83 3880 €
100 nF
T _—
|
MPX [:l [Ja3xa
amM\ FM | =33 0F
$1
I g %
470 2 L t——°
e i
oy’ 3 |
wﬁﬂ%lfﬂr‘]ﬂmﬁﬂﬁlﬂﬂ
) TCA 451 =10 nF
1 2 3 |_4_] 5 6 7 8 |_9J
100 nF 220 nF
I_.
13 kQ 22 v,
KQ Lo®
— =33 nF
5 kQ 220 nF fosc Yy

T
olam
A
P
®
-

3.3
0.63:008 1 |_s0.35
2.54:02 }_‘_ ! 76'8%—-—J
8x2.54 1

23.3
18 17 16 15 14 13 12 " 10

v o3 o vy o3 0 r2 o oo

2R

technicel 6rawings
ccording 1o O

a:
specitications

se19e
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TELEFUNKEN electronic TDA 1062 s

Creative Technologies

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 ® Build-in AGC amplifier for
@ High oscillator frequency stability, external PIN-diode
even by large input signals @ High overall amplification
® Low external power level of the ® Specially recommende for
oscillator varactor tuned front ends
@ Low radiation ® Buffered oscillator output
@ Low noise figure Pinning and function fully

compatible with TDA 1062

i——’——' PLL of
2 Counler

Low -Pass T ;ﬂ % _V:'.IF,
el
i
24 Mixer Osc o] w)‘l_si_ i %
|
|
8 Pre Amplitier AGC Stabilization 3 }
61
: { [ aGC
Ivo Vg7 N 512 -y
1 E{ PN - Diode
1
Fig. 1 Block diagram
Absolute maximum ratings
Supply voltage Pin 6 Vs 16 \"
Power dissipation
Tamb =85°C Piot 400 mw
Junction temperature T; 125 °C
Ambient temperature range Tamb -25...+85 °C
Storage temperature range Tetg -55...+125 °C

T1.2/242.0583 €
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TDA 1062 S

Thermal resistance Min. Typ. Max.
Junction ambient Rihua 100 K/W

Electrical characteristics
5= 10V, reference point Pin 5, 12, = 50.3 MHz, fosc= 100 MHz, P,=-40dBm,
Vage=0.Rg =R =50Q, 7, =26°C, see test circuit Fig. 3, unless otherwise specified

Supply voltage range Pin 6 Vs 8 16 . Vv
Total supply current Is 28 mA
Mixer current Pin 13/14 10 16.5 mA
Stabilized base voltage Pin 3 38 4.2 48 \
RF stage collector voltage Pin 8 Vce 4.4 5 6.6 A

Vage =5V Pin 8 Vee 1.2 1.8 \'
RF stage base voltage Pin 9 Vae 0.7 \
Oscillator stage collector voltage Pin 1/16 Vee 1.7 23 2.6 v
Power gain

fit = foge—T; Fig. 4 Pin 13/14 Gy 13 17 20.5 dB
RF rejection Fig. 4 Pin 13/14 drr 17 30 dB
3" order distortion Fig. 4 Pin13/14 dard 48 dB
Oscillator output

RL.=50Q Pin 2 Voosc 25 40 mV

Electrical characteristics

Vs =10V, Timp = 25°C, reference point Pin 5, 12, f; = 85 MHz, R = R. = 50 Q, Fig. 5
Total supply current Is 30 mA
Tuning range Af 88 108 MHz
IF-frequency fie 10.7 MHz
Tuning voltage range Viun 2 75 \'
Power gain G, 30 dB
Noise figure F 55 dB
IF bandwith B 0.5 MHz
RF-bandwith Bgre 1.7 MHz
Image rejection Sik 80 dB
IF-rejection JIFR | 100 dB
Ultimate quieting

-40 dBm, Af =x75 kHz, f=1kHz

BAF= 30 Hz...15 kHz Aior 70 dB
Oscillator pulling

P;=0dBm Atyse 10 kHz

with AGC Atyse 2 kHz
AGC threshold . Piaac =30 dBm
Radiation at antenna input P -60 dBm
Gain difference

f=88...108 MHz 4G, 15 dB
Oscillator output

R .=50Q Pin 2 Vsosc 40 mvV
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TDA 1062 S

ols o8
2x2{]|R43
Ry
6.8 k()
2 n'“” ‘
02
b3

9

Fig. 2 Diagram and pin connections

Y, ]:_ 470 pF

(e

ha+ha
MR

Spect.
Analyz. L

BA 479

Baiun

(
i

= fosc I}IRD
l

] [ erjw nlik

#2453 @

)

TDA 1062 S

823464 @

470 pF
IL

EJL?.JL{]I:I_I%L‘*JLLILB_I

5600Q

470

I pF

a3 m”

1k§)

x

\gg\np +i A

RF
Vollmeler

y

{

==470 oF —I— Yace

Electrical characteristics of the test circuit without IC in the socket

RF-input Pin 10 with Rg = 50 Q terminated
RF-circuit Pin 8/5 at f=50.3 MHz: B=5.6 MHz, C,=55pF, R, =1Q

IF-circuit Pin 13/14 with R_ = 50 Q terminated: at f = 50 MHz, R, = 200 Q

J: 470 pF

Oscillator circuit Pin 1/16 at f = 100 MHz: B= 2.3 MHz, C, = 3 pF, R, = 800 Q

Fig. 3 Test circuit
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TDA 1062 S

$ 833468 e
P
i
Gp=02%=-40dBm
-20
dBm A
olF
Gp
r IRF
-40
dyrd
-60
BRF
\ A%ds
-80 ‘ ,
!FIg.A
-100
: 3f. -1,
fosc-1i ’I i~'osc P
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TDA 1062 S

Viunmax Yiun min
R"‘._T i_ ° :‘;(g:) pram—| - 500 vs
PR B RSN S I LAy
10.7 MH2z 470 ~Clrouit .1 T
.u #pF AF-Cl it li 3
56 X0 ! 10
P = ¢ Mr—1 L —
_ snr ip S 5 10 | t o e
LIS —it o['e] __TPF I ' IL7 o LT g
{t L O . ol ittt e
20 100 oF o Circuit 68 pF } —T_ r
l'} 1' ] H
R R (
mome || e M OE B E R E [
|
Rig *5k0Q 1 |
o ] ) TDA 1062 S i
i
° l 10 nE
Oaciliator ! l’l 3 L] lil L?_I ? I e i |
Outpul .!
> I R R ha
470 pF 470 pF 680 Q
—l
wkq TN . ,'.2 [N
= 2. Intermediate Clrcuits 1. ——
Lot
02 D_|_1
56 kQ .
58 %Q 823484 8
D,, Dy, D3, D, = BB 304 blue {BB 204 blue)
Dq, Dy =1N 4151 all resistors £10%
D, = PIN Diode BA 479
L, Ls Ls,L;g =on 4 mmbobbin Fa. Kaschke, Gdttingen, core 3/7.5x0.5 Mat. K 3/12/100
Lg, Lg = Vogt Filter D 4, core 3/7.5x0.5 Mat. F1 05 F7
L, =5 3/4 WdG 2 0.8 mm CuAg at the cold end of L,
L, =2 3/4 WdG 2 0.4 mm CulLs
Ly =5 3/4 WdG 0.8 mm CuAg at the cold end of L,
Ly =4 3/4 WdG 2 0.4 mm, Culs
Ly =6 3/4 WG o208mm CuAg wound in Ls
Lg =3 3/4 WdG ¢ 0.4 mm CulLs
L, =19 WdG ¢ 0.15 mm Culs @ 3.5 mm air-core coll
Ly = 2x15 WdG 9 0.15mm  Culs double wound
Ly =2 WdG ¢ 0.2 mm Culs wound on Lg
Lio=6 WdG 9 0.8 mm CUuAG at the cold end of L,
Ly=1 WdG ¢ 0.4 mm Culs

Culs = single-nylon enamalled wire

Alignment: 88 MHz (Vyynmin) Inductors, 108 MHz (Viynmax) A1 - Ria

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.
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TDA1062 S

+
FC Ysc Yo (1F) Ys
00 390 []rooxa
12 k@ L 100 = 1oF
Ytunmin 100 nF

11
i1
]
»
R NP
.
T
A
N

rg1[] 169 6] F‘;l H.‘] B 12 i 10 9

s60

J
. by ) TDA 1093 47 __l_w

nl:?) f(‘IJ : _ Iil _ T LGJ Ld i 5600 |

Viunmax

100 k{2

10
U
a
~

Ris

1470 -
F pF RF Circult

56 kQ
——
‘o oot o+
5 nF tg pigm_ > =1 o7
o] @ pF Lq
I % s nF
Ll Ds n
scz2188 1t o m
68"DF T L1
Oscillatar Circuit

Ri2-Ry3. Begt

100 % Linear
Trimming
Potentiometera

o,
Osciliator
Qutput

B2 3465 @

1 Metal Fitm Resistors

Fig. 6 FM-front end with tuning interface integrated circuit TDA 1093
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TDA 1062 S

Dimensions in mm

6.4
4035,
76
9.5
— I g¢ JEDEC MO 001
bater S DIP16
S T i et e R T Weight max. 1.5 g
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TELEEUNKEN electronic TDA 1072

Creative Technologies

Monolithic Integrated Circuit

Application: AM Receiver Circuit

Features:
® Controlled RF-Preamplifier @ Balanced full-wave detector
® Multiplicative balanced mixer ® Audio pre-amplifier
® Separate oscillator with amplitude ® internal AGC voltage
control

® Amplifier for field-strength indication

@ |.F. amplifier with gain control @ Electronic stand-by on/off switch

@ Vs] Q fosc.
2...22 pF
w
Al
12...440 33 pF
pf 1L
] I
507 pF
L
Lg=95uH 3
220
12 11
| Con(:aoFllad 6 R 6RO l;;omlul L] Controlled
pply Oucitistor
Preamplifier Voitage
indicator Driver
Balanced Stand-By Controlied AF 3::"""" |
Mixer Switch IF Amplifier Amplifier Amp‘lﬁ'lal
? 4.7kQ
Balanced |._{=__=_4
Full-Wave TKQ 7kQ
Detector
| 3.5 kQ
| | |
5 6 7 8
10 nF
0.47 kF 2.2uF=2C7 22=2C
e 12 k0 ¢ TWET®
3.3nF

—i

YoAF 831380 @

Fig. 1 Block diagram and application circuit

T1.2/1323.0586 E1
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TDA 1072

Abs

olute maximum ratings
Reference point Pin 16, unless otherwise specified
Supply voltage Pin 13
Voltage on pin 2
RF-Inputs
Voltages
Reference point 15 Pin 14
Pin 14
Pin 14
Pin 15
Pin 15
RF-Inputs
Currents Pin 14
Pin 15

Ambient temperature range

Storage temperature range

Electrical characteristics
Vs = 15 V, reference point Pin 16, fizg = 1 MHz, Rg = 50 Q, fioq = 0.4 kHz, m = 30%, fir = 460 kHz,

Tamb = 25°C, unless otherwise specified

Supply voitage range Pin 13
Supply current, without load Pin 13
iL=0 (Pin 11)
RF-Preamplifier and Mixer
D.C. input voltages Pin 14, 15
Input impedances
Vire < 300 uV Pin 14, 15
Vire > 10 mV Pin 14,15
Output impedance Pin 1
Maximum conversion conductance
o 1ip !/ Vigr
Maximum |.F. output voltage Pin 1
Qutput current Pin 1
Preamplifier control range
Max. RF-input voltage Pin14-15

132

Vs 23
v, 0..23 v
+V, 12 v
v, Vs v
-V, Vv
v Vs v
-V, 6 v
+, 10 mA
=+ 10 mA
Tommb -30...+80 °C
Tao -55..+150 °G

Min. Typ. Max.
Vs 75 18 A
Iy 15 25 30 mA
Vi 275 (4Vgg) \"
R; 6.0 kQ
R; 8.0 kQ
C; 25 pF
R, 200 kQ
Co 4.0 pF
Sm 55 mA/V
VoiF 28 Voo
IS 1 mA
A48y 30 dB
Vi 28 Voo



TDA 1072

Oscillator Min. Typ. Max.
Frequency range Pin 12 fosc. 0.6 31 MHz
Oscillator circuit impedance range Pin 12 Ziosc. 1 200 kQ
Controlled oscillator amplitude Pin 12 Vose. 140 200 mV
D.C. output voltage Pin 11

,L =0 Vo (V3—13) \'
Output load current range Pin 11 =1 15 mA
Qutput resistance Pin 11
L=5+05mA Ro 7 Q

Osclllator frequency output Pin 10
Qutput voltage

Ri10=15 kQ Vo 200 mVpp
Output resistance R, 150 Q
Allowable output current Iy 2 mA,

LF. amplifier and AF. stage
D.C. input voltages Pin 3, 4 Vi 2 \'
Input impedance Pin 3 Ri 2.4 3 39 kQ

G 4.0 pF
Max. i.f. input voltage Pin 3

m=280%, d=3% Vi 75 mv
Control range

Voar= -6 dB 4V, 62 dB
Audio output voltage Pin 6

Vi=2 mV (Pin 3), without load Vo 350 mv
Audio output resistance Pin 6 R, 3.5 kQ

Field-strength indication
D.C. indicator voltages

Re=27KkQ,V,=0 Pin 9 Vo 0 140 mv

Vi=500 mV Pin 9 Vo 2.5 238 3.1 v
Output current capability Pin9 -l 1.2 mA
Output resistance ‘

lo=05mA Pin9 R, 250 Q
Reverse voltage at the output
AM switch -OFF, £/ =1 pA Pin 9 '_ Vo 6 v
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TDA 1072

Stand-by switch
Switching voltage

Required control voltage
AM ON
AM OFF

Input current
AM on, switching current
AM off, reverse current
(Vo= V3)

Operating conditions

Pin 2

Pin 2
Pin 2

Pin 2
Pin 2

Min.
4
v
v 3.5
-
=+

Vs =18V, fige =1 MHz, f,0q = 0.4 kHz, m = 30%, Tymp = 25°C, reference point Pin 16, see Fig. 2,

unless otherwise specified
RF input voltages
(S+N)/N= 6dB
10 dB
26 dB
46 dB

RF input for a.g.c. operation
Control range for 4V, = 6 dB

(Reference value V; = 500 mV)

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

Audio output voltage
Vi=2mv

Change of audio output voltage

Vi=2mV

RF input voltage
VDAF =60 mV

Total distortion of audio output voltage

m=80%, V,= 2mV
V, = 500 mV

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

Vi=2mv
I.F. bandwith (-3 dB)

L.F. selectivity
Af==% 9 kHz
Af =136 kHz

'} or open input

134

Vigr
Vire
Vire
Vire
Vire
AVige

Vipe
Virr
Virs

voAF

S+N)
N

Typ. Max.
2.6 \
2 \Y
Y
100 77\
1 UA
2.2 uv
3.5 w
30 uv
550 uv
14 uv
91 dB
0.65 \"
0.9 v
1.3 \
340 mv
2 dB
4 uv
05 Y%
1.8 3 %
50 dB
4.6 kHz
30 dB
60 dB



TDA 1072

oVsy Tosc.
2...22 pF
47 5
Hq uF 12..;;10 33 pF RL10 a
22
Y Q [] 10 1mA
Ys2 _ nf
I 507 pF Ly=95uH | O.1nF
O.1uF O pF== ! 2.7
* * 22Q RLo kQ
j 15 14 13 12 10 9
100 @ 290
Controlled Internal
— RF 6 kQ 6 ki) _ | ;up::: Controlled |
Preamplifier Voitage Oscillator
Indi Driver
Balanced Stand-By Controlled s:"";’:e' »
Mixer Switch IF Amplifier Amplifier
+ 3 kQ
T 4.7kQ
| [—=—|
Balanced =
! Fuli - Wave 7kQ 7kQ
Detector
3.5 kQ
|
| l .
I 1 ]’2 3 4 5 7 B
I 10 nF
[ 300 2.2k _ 56 PF —} —i—
1t
A i ! 0.47 uF == 2.2uF==C; 22=2Cg
AM I 1 SFZ | wF
L 460 A
ON {OFF | 200 | 2.3 nF
LJ
l IF Filter — i
L___i,__,_______l 4 4 4
Ys2 (L YoaF - 853381 @

Fig. 2 Test circuit
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TDA 1072

1 813382 @
Yo AF
Y
’
100 /
mV Rg=50 Q
'mod= 400 Hz
l| R =1 MHz
m=30 %
] b Tamb=25°C
10 =
N
N\
1 T
Fig-3
0.1
10° 10! 102 10°
ViRF—
? 813383 @
Vo Flg-27ka
Pin9 Tamb = 25°C
3
v
-
T
2 /,
l/
AT
//
1
4
/) =
0 7 Fig.4
10° 10' 102 10° 10*
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TDA 1072

81333480
-
S+N .
N 1
50 v
dB ’
40
e
A
m=30%
30 Tamb =25 °C
20
10
-
0 ‘ Fig.5
10° 10! 102 10° 104 105 uv
ViRF—
T 813388 8
d
me80 &%
; ‘mod=400 Hz
Tamb=25°C 1]
3
2
\
\_
1 \
N,
0 Fig.6
10° 10’ 102 10° 104 105 wv
ViRF —



TDA 1072

1 8131386 ¢ T ar13atr e
T
d
Yo AF
5 ViRg 10 mv (4
% -0 tap=1mHz [L11] o
Cg- 22 uF
m=80% [T dB N\
\\ Tamb =25 C ( N
2 \ -10 A
\ AF -Filter ]
\ \
1 -20 1F - Fitter X
/ﬁ
/ AF+IF - Filter
0.5 Cr=22uF o -30
Tamb=25°C
0.2 —40
o1 Fig. 7 _polret [
10 100 1000 Hz 01 0.2 0.5 1 2 5 kHz
'mod — 'mod —
1 81330080
Yo AF
» S+N
100 A
mV va
400 0 200 BF
o Receiver
- A y VGRF
- ~~
10 =2 =
W
fmod=400 Hz g
fiRF = 1 MHz
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TDA 1072

7]

Z|+——>
2
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40

20

813389 e

|Fig.10
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TDA 1072

Dimensions in mm

L
<0.35

76

9.6
s — 8 E}@_ Case
. 'i‘:ﬁ‘»}:g:'w' 20 A 16 DIN 41866
T I3 03 O3 oo . JEDEC MO 001
1 ‘3"‘3"‘7‘ 5 6 ‘7‘ 8 oe Weight max. 1.5 g
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TELEFUNKEN electronic TDA 1072 A

Creative Technologies

Monolithic Integrated Circuit

Application: AM Receiver Circuit

Features:
® Controlled RF-Preamplifier @ Balanced full-wave detector
@® Multiplicative balanced mixer ® Audio pre-amplifier
@® Separate oscillator with amplitude @ Internal AGC voltage
control

@ Amplifier for field-strength indication

® |.F. amplifier with gain control @ Electronic stand-by on/off switch

1Y) ‘osc.
800 puH
1.8 kQ GRT Band awitch dlodes
4 2...22pF
a7 /,‘,"‘
uf
10...510 ! ‘2';:40 33 pF
°F A b oM 20 it
Ta..22 2fille Ys2 SOTPF | __
PF '
1t
1r Le= 98 UM 04 pF
| 2P YiRF —] 220 | 'u" I
16 15 14 13 12 11
Controlled P T Internal Controlied
[ RF ] Sueely | Oscillator
Preamplitier Yoltage
* is Driver
Balanced Stand-By Controlied AF s::“:’;: »
Mixer Switch IF Amplifier Amplitier Amplifies
4-? 3 k2 ‘ 1
! Balanced 780 AL
'—E—<>—=—4
:I} Full- Wave
T Detector w 3.5 k0
\\* } T
—
| 1 2 3 aq 5 6 7 8
l 10 nF
56 pF | !
HHH | 22 4F 2.2,F==C7 222,
AM SFz | 022 2xn| 2w T WFT
A
ON fOFF s i 3.30fF
| - L ——
IF Flter - -
O %arF 85 44510

Fig. 1 Block diagram and application circuit

T1.2/1270.0286 E
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TDA 1072 A

Absolute maximum ratings

Reference point Pin 16, unless otherwise specified

Supply voltage
Voltage on Pin 2

RF-Inputs
Voltages
Reference point 15

RF-lnputs
Currents

Ambient temperature range

Storage temperature range

Electrical characteristics
Vo =8.5V, reference point Pin 16, f,

IRF

Pin 13

fe=460KHz, T =25°C, unless otherwise specified

amb

Supply voltage range

Supply current, without load
IL= 0O (Pin 11}

RF-Preamplifier and Mixer
D. C. input voltages
Input impedances

Viar < 300 pV

Vige> 10 mV
Output impedance

Maximum conversion conductance
lone! Viae

Maximum |.F. output voitage
Output current
Preamplifier control range

Max. RF-input voltage

142

Pin 13
Pin13

Pin 14, 15

Pin 14, 15

Pin 14, 15

Pin 1

Pin 1
Pin 1

Pin14-15

Min.

V. 7.5

s

<

O O

500

[=]

O

vi

20

200
200

-30...+80
-55...+160

=1MHz R =600Q,f  =0.4 KHz, m=30%,

23

S§/2

5.5
25

8.0
22

6.0

1.2
30

Typ.

<

<K<K <<

mA
mA

3

Max.

18 \%

30 mA

kQ
pF

pF

pF

6.5 mA/V
5.0 Vpp
mA
dB

25 Voo



TDA 1072 A

Oscillator
Frequency range
Oscillator circuit impedance range
Controlled oscillator amplitude

D. C. output voltage
=0

Output load current range
Output resistance
I, =5£05mA
Oscillator fequency output

Output voltage

R 10=47kQ
Output resistance

Allowable output current

I.F. amplifier and A_F. stage
D. C. input voltages

Input impedance

Max. i.f. input voltage
m=280% d=3%

Control range
Voap=-6dB

Audio output voltage
V,=1 mV (Pin 3}, without load

Audio output resistance

Field-strength Indication

D. C. indicator voltages
R ¢=27KQ,V=0
V,=500mV

Output current capability

Output resistance
-1,=0.5mA

Reverse voltage at the output
AM switch-OFF, £/ =1pA

Pin 12
Pin 12
Pin 12
Pin 11

Pin 11
Pin 11

Pin 10

Pin 3, 4
Pin 3

Pin 3

Pin 6

Pin 6

Pin9
Pin 9
Pin 9
Pin 9

Pin 9

,OBC

ZLOSC

VOSC

Min.

0.6
0.5

2.4

25
2.0

Typ.

130

6 VBE(AV)

25

320
170

90

61

310
3.5

2.8

220

Max.
60 MHz
200 kQ
150 mV
\%
20 mA
Q
mvpp
Q
3 mAp
\
3.9 kQ
pF
mV
dB
mvV
kQ
140 mV
3.1 \%
mA
Q
\Y%
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TDA 1072 A

Stand-by switch Min. Typ. Max.
Switching voltage Pin2 V, 2.75 \%
Required control voltage

AM ON Pin 2 Vil 2 \Y%

AM OFF Pin2 V, ) 3.5 \%
Input current

AM on, switching current Pin 2 —Ii 200 WA

AM off, reverse current Pin2 £/ 10 pA

(Vy= V)

Operating conditions

Vs - -
$=8.5V, o =1MHzf__,

unless otherwise specified

=04 KHz, m=30%, 7, =25 °C, reference point Pin 16, see Fig. 2,

RF input voltages

(S+N)/N= 6dB : Vige 1.5 pv
=26dB Vi 15 v
=46 dB Virr 150 uv

RF input for a.g.c. operation Vier 30 uv
Control range for AV =6bB AV, 91 dB

(Referencevalue V,=500mV} AV =1dB AV, 86 dB
Maximum RF input voltage

d= 3%, m=80% Viar 0.5 Y

d= 3%, m=30% Ve 0.7 \

d=10%, m=30% Vias 0.9 \
Audio output voltage

V,=1mv AR 310 (£2 dB) mV

V,=4yV,m=0.8 OAF 130 (+3.5 dB) mV
RF input voltage

V ap=60mv Virr 5.5 pv
Total distortion of audio output voltage

M=80%,V= 1mV d 0.5 %

V,=500 mv d 3.0 %
Signal plus noise-to-noise ratio of audio output voltage
V=1mv B+M 50 dB
N
|.F. bandwidth (-3 dB) B, 4.6 KHz
I.F. selectivity
Af=% 9kHz S; 30 dB
Af==436kHz S. 60 dB

or open input
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TDA 1072 A

fosc.
Band awlitch diodes
2...22 pF
N 40| 33 pF
HGE——=—o—— go7pF 1 :
220 f1=9suH 0.1uF
16-[- 12 1
=
Controlled Internal
| pivs 4k 4kQ SUD'W Controlled
’— Oscillator
Preamplifier Voltage
Indicator Driver
'
Balanced Stand-By Controtied AF s:l':"m |
Mixer Switch IF Amplitier Amplitier - Amp‘lﬁ:’"
Balanced 7 k(2 7 k{2
nce I——D——C:—‘
Full- Wave
Detector u 3.5 kQ
4 5 6 7 8
10 nF
.22 uF == 2.2 Fic 2222C
0.22p 12 kQ ” s T T LT 8
3.3 nF
L YoAF 85 44520

Fig.2 Test circuit
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TDA 1072 A

85 ag14 €

YoAF

dBvV

-20

-40+4

-60

-80

-100

40

60

80

100 dBuV

—_—

YiRF

'—-‘(85 4815 €
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TDA 1072 A

t 85 4613 € *
S+N d
N
S+N
60 N 6
dB = N %
'l
40 4
]
\
\
4
//
20 2
l
N
.
d
|
[0} 20 40 60 80 100 dBuV
v i
iRF
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TDA 1072 A

Dimensions in mm

aste @ Case
20 A 16 DIN 41866

JEDEC MO 001
Weight max. 1.5g
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TELEFUNKEN electronic

Creative Technologies

TDA 2003

Mo

nolithic Integrated Circuit

Application: Audio Power amplifier for car radio

Features:
@ Improved performance compared with ® Designed for low impedance load
TDA 2002 4Qaswellas2Q
® Mounting on cooling plate without @ Protected against polarity inversion
insulation with minus polarity at ground till12v
® Wide supply voltage range 8..18 V @ Load dump surge up to 40V
. > —05
R
0 84 i i | | o I
T1 N
(3
7, T14> i<
s_<r3 '/r
o K s
Cy 0 ¥ z
Ry A3 l RN R‘ o4
- o, | b
1 ST e I i
2Z4 ’\ 6 12 »1 >t
T ==c
) =2
R
7 7 4/;‘
N 13 J/.’_
R, K6
z,% Yo, ‘
s r’;s
<L o3
1 2 a5 4917
Fig.1 Diagram and pin connections
Absolute maximum ratings
Peak supply voltage Fig. 2
t, =50 ms Pin 5 Ver 40 \
Supply voltage Pin5 Vs 28 \
Output peak current (non-repetitive) Pin 4 Is 4.5 A
Output peak current repetitive Io 35 A
Power dissipation
T;ase =90°C Ptol 20 w
Junction temperature Ty +150 °C
Storage temperature range Tetg -40...+ 150 °C

T1.2/1324.0686 E1
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TDA 2003

Thermal resistance

Junction case

Electrical characteristics
Vs = 14.4V, Fig. 2 reference point Pin 3, G, = 40 dB,
f=1kHz, Tomp = 25°C, unless otherwise specified

Supply voltage range Pin 5
Quiescent output voltage Pin 5
Quiescent drain current
without current of: (R, + R») Pin 5
Output power Pin 4
d=10%, RL=4Q

Ri=2Q

RL =3.20Q

A =160
Input saturation voltage Pin 1

Supply voltage rejection ratio
Vium = 05V, R, = 4 8, foum = 100 Hz
R, =10KQ

Input resistance Pin 1

Input voltage
G, =40dB
P, =05W R =4Q
P,=05W R =20
P,= BWR =40
Fo=10WAR=2Q

Band width (-3 dB)
Cy=39nF R; =390

Distortion
P,= 0.05t045W,R =40Q
P = 0.05t0 75 W, R =20Q

Voltage gains
R =4 Q open loop
closed loop

Input noise voltage Pin 1
B(-3dB}=40...15000 Hz

Input noise current Pin 1
B (-3dB)=40...15000 Hz

Efficiency
P = BW. R =40Q
P°=1OW,RL=ZQ

150

R(hJC

Vs
Vos

o8 o0 gU o

<

SVR

m

Min. Typ.

6.1 6.9

5.5 6
10
75
12

300

30 36
70 150

14
10
b5
50

40..15000

0.15
0.15

80
39.5 40

60

69
65

7.7

80

40.5

200

<

>

m

£z

3
<

kQ

mV
mV
mV
mv

Hz

%
%

dB
dB

v

pA

%
%



TDA 2003

s

100 L -]—100 ¢
"1 I

Yi

10 pF/3V 1000 uF/10 V

470 uF/3V

812589 € el

1

Rs=20-R: Ci=3 BA,

Fig. 2 Test circuit and application note

. il
o AL=60
|
s HH e
will oo /
| | Twp=25°C /‘ 2Q
/
/
AT EED
10
JAV RN
/1] 10
/,
/ /
5 V.
},///;;
/it
V4’4
(o] 5 10 15V
Vs —

85 4920 ©
heatsink
\
\
\
\
\
\
\
~
\
\\\
N
50 100 °C
Tamb y
3+ 85 491 !
1Ty
Vg =144V
[l o,=4008
t =1kHz
Tamb = 25°C
B
_..1—r
1{H I
il
1 10w
Po —_—
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TDA 2003

—=1 | |70

X ———— ) 4=17 102 95 83 IS
I =3

=

- 2.8 - S

162

- N R oao@

16088

10030

L 22.3:03
21,3103 .4
,%_-?:: L . Fe
18,7510 jj
Version V L . J
rsion Luv T 2.0 ‘
B ' I
1 ap— 1
4 I—;E S
- E— 102 0.6 81 378 1 B s
e B B =
== bttt . =
— 28 == 98— -
e——— 18— — ol
4.’: ; . i
(A | } \ e
S .L —Jr
Version H wares ;._l 3,
18.510
' 13—

“N W e

Supply voltage + Vs Pin 5
Output Pin4
Supply voitage — Vs Pin3
Inverting input Pin 2
Non-inverting input Pin 1

Special case
plastic

=T(Q 220

5-leads

Weight max. 1.8 g



m&@%m@m electronic TDA 4210

Creative Tochnologies

Monolithic Integrated Circuit

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

Features:
@ 7 stage limiter amplifier ® Controllable mute function
@® Multi-path signal detector @ High S+ N/N ratio and low signal distortion
® Controllable limiting sense and stop ® Signal strength output

pulse threshold

Preliminary speciﬁcatlons

Vs o
| 470 pF Mute deep
2.2kQ control
1 13 8 ] 9 3
1 | ] L
Reference Soft mute 4 -
voitage _I_120 MPX
pF
F-Fiiter | 7 L -
all __LW - 22 k(i Vgt (4.1V)
10uf
I | 17 IF Limiter Quadrature | | | o . o 6
0.022p|r-' I 338 amplifier detector 10uF S -Curve
0.022pF |
Y Y
16
Signal Multi - path Stop 5
strength signal signal y |
detector *7 detector T source ( Stop pulse
| | .l ,l -— L 100KQ w
| ,
5 100kQ 2
— Ovg
I‘o uF 15 kQ
[] 47 kQ
—
Limiting sanse S
and stop pulse L] 0.047.. Mute
threshold control 1""- ] ’ —Ll_ uF I time - constant
Signat 0.015 Multi- path
~ strength signal Indication 86 4967 ©

Fig. 1 Block diagram and application circuit

T1.2/1309.0386 EI
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TDA 4210

Absolute maximum ratings
Reference point Pin 1, unless otherwise specified

Supply voltage Pin13 Vv, 18 \%
Junction temperature T, 150 °C
Storage temperature range Ts'g -40...+ 150 °C
Ambient temperature range T b -25...+85 °C
Thermal resistance Min. Typ. Max.
Junction ambient Ryoa 100 K/W
Electrical characteristics
VS = 8.5V, reference point Pin 1, f, = 10.7 MHz,
V,=10mV, FM =1 75 KHz
fos=1KHz, Q =20, T =25 °C, unless otherwise specified
Supply voltage range Pin 13 7.5 15 \
Supply current Pin 13 24 29 mA
IF-limiter amplifier, Pin 18
Limitimg threshold (-3 dB),
Pin 15 open circuit v, 15 40 uv
Pin 15 connected to ground v, 500 ny
Audio signal, Pin 4
Audio output voltage level v, 420 (£ 2 dB) mVRMS
Frequency response (—1 dB) f 0.02...150 KHz
Distortion d 0.7 %
S + N/N ratio s :/ N 70 78 dB
AFC current signal, Pin 6
Af,=+50KHz AT 70 110 160 pA
Af, ==+ 300 KHz *A L 120 170 250 pA
Stop signal generation, Pin 5
Frequency window, R, , =22 KQ Pin 5 Af, +18 + 30 KHz
Input voltage threshold,
Pin 15 open circuit Pin 18 min 35 50 uv
Pin 15 connected to ground Pin18 Vv .. 500 ny
Saturation voltage, lg= 0.5 mA Pin 5 Vet 1 \"
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TDA 4210

Signal strength output, Pin 10
V=04V

V,= 60V
V,=500pV
V,= 100 mV

Mute function
Mute "off” voltage,
Minimum mute range, R3_1 =00

Maximum mute range, R, ,=0

Multi-path signal detector, Pin 11

Input voltage for full output swing
f=20KHz

Charge current
Pin 14 connected to ground

Discharge current
Pin 14 open circuit or V, ,<1V

Saturation voltage, /,, = 0.5 mA

Reference voltage supply

Reference voltage
/,=500 pA

Load current

Pin 2

Pin 14

Pin 12

Pin 12
Pin 11

Pin 7
Pin 7

oS &

NS

sat

Ref

load

Min. Typ.
0.8
1.7
3.5

0.5

4 7

32 39

5

3

10

3.6 4.1

3

Max.
0.1 \')
\
2.9 \%
\
0.75 \"
10 dB
46 dB
MVeus
mA
pA
1 \")
4.6 \Y
mA
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TDA 4210

AF-vy, Vi i1 Yio
[
S15
;2 100 10
; L = | kQ l] kQ
1ou 100
_— \
15 14 13| 0.047uF |y 1 10
IF 1:1 16
L 9 o 470
Il 220F ' g
{ - TDA 4210 | | =F
so0 _ 2.2kQ
8
3300 |18 Q=20
1] 0.047uF |2 3 4 s 5 ’
—
10kQ 120 2.2 10 10
Jezer| | pF| _|wF uF wF
100 22
kQ kQ
—0C
CH S3
47000F | 10 kQ J)
L o——f9—0 © o °
AF MPX Vg S-Vg YRet Vs
+8.5V 85 4966 @
Fig. 2 Test circuit
Dimensions in mm
r 6.4 6.4 T
a8 \ 1 [
~0.5
50-35 e
3.3
1 <0.35 i
76
76:9% 95
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Case
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TELEFUNKEN electronic

Creative Technologies

U4062B-U 4062B-FP

Monolithic Integrated Circuit

Application: 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:

@® Compietely integrated FM-Front-End
increases quality level and reliability

® High performance due to three AGC

loops allow extreme large signal handling

@ Fulfils latest FTZ-rules

® Double-balanced high linear mixer with
low noise figure

Kayad AGC

@ Oscillator with low phase noise and

excellent frequency stability

@ |F-preamplifier with dB-linear gain control
@ Low noise and high stability of the reference

voltage circuit for internal and auxiliary
functions

@ Available on request as SO-20 case

iF
Fliter

(U 4062 B-FP)

IF Gain
2(14) ||5(11)

10 (11} I

e

12

F IF
—c
Filter out

i
16 (18)] 14[(16) 4|(4) 2(2) 130(5) |'|
AGC
§ 3
—

Pin D Osc.
Reg. Mizer
79 out
(0 &) 19) f 1

' a1s) Osciilator

I RF T

| T |

| I 7(8) 11(12) |s(6)| 6(7) e svi2 0 I

| 2 I

l 7" — = Vet l

| 70

. i I
1{1) Oscillator output 10(11) AGC output
2(2) Supply voltage {Vg) 11 (12) Ground
3{(3) IFoutput 12 {14) R
4(4) Ground 13(15) Mixeroutput
5{6) MixerInput 14 (16) AGC input {IF Strip)
6(7) Reference voitage output 15 (17} IFinput/IF gain control
7 (8) Collector 16 (18} AGC time constant
8(9) Base RF preamplifier 17 (19) Base .
9(10) Emitter 18(20) Emitier ~ OSCllator

Pin connections for U 4062 B FP in brackets

Pin connections and block diagram

T1.2/09.84 E2
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U 4062B

RF Transformers MCL r_ZTQ__‘
LA -
iRF 470 pF AFC BA 479 lo‘,pp Type TMO 4-1 { 56 200

|—@—|:|—| 6
|
Vs I a
.
4700 )R, " o o0 ]2
| —_—_
!
| |7v
| haVia
|
d L e
| A GC Block
RF-P . Al
LRr=preame) "
= YolF
r 17 s
N X — } =
s s | Mixer f L o0 — |
500 | L 3 | ? H W
OwW - pass 3
TR | P | & i 1 [see
| filter | | = )
| { | h 4 N
=) ! | | b 1 2 1 ]
ViRE G = 4700
ni? LIV nl oF
i s O Vg
v. - 4700 LTS
c pF 1213
O—r————
L illat
e n Rg17 Oscillator — fg1s5
1 ~ 56
a7 = Q
= 50Q
1l @ PF -, | t
N 18 . B
° = 500 | ©
33pF 0
T : 2 i
Rl
vy 4700pF
70 pF
4709 hs
Yose10 ‘osc Vis
83 4980 €
Test circuit
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U 4062B

Absolute maximum ratings
Reference point ground, Pin 4 and 11

Supply voltage Pin 2,12,13 Vs 18 \Y
Power dissipation

Tarb = 85°C Piot 450 mwW
Junction temperature T 125 °C
Storage temperature range Tag -50...+ 125 °C
Ambient temperature range Tamb -25...+ 85 °C

Thermal resistanoe Min. Typ. Max.

Junction ambient Riyua 90 K/W

Electrical characteristics, see test circuit

V=10V, .. =503 MHz, F___~100 MHz,

fig=fosc —Firp ~ 49.7 MHgz,

reference point Pin 4 and 11, T, = 25 °C, unless otherwise specified
Supply voltage range Vs 7 16 \
Supply currents

Pin 2 I 1.5 mA

Mixer Pin12,13 Loths 9 mA

RF-stage

(R,=470Q) Pin 7 [ 9 mA

RF -Preamplifier

(R, =50Q,R ,=2000Q)
DC voltage Pin 7 v, 5.7 \%
DC voltage Pin 8 A 0.77 \%
Power gain RE 10.5 dB
3rd order intercept P, +12 dBm
Dynamic characteristics

f=100 MHz
Input impedance Z, 5 Q
Forward current gain

|i7/7g] hy, 1 A/A
Parallel output resistance Ff7 kQ
Parallel output capacitance c, 3.8 pF
Noise figure NFe dB
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4062 B

Oscillator
(fosc = 100 MHz, unloaded Q = 80, resonance resistance Ryy; = 260 (1)

DC voltage
DC voltage
Oscillator voltage

Frequency drift

- by supply voltage change di,/dVs

~ by temperature change di,/dx

FM noise {equivalent deviation)
(Ripple voltage < 0.5 mV)

- frequency band 300 Hz to 20 kHz, unweighted

— peak CCIR

- peak CCIR, weighted with 75 us de-emphasis

FM by AM-Signal at mixer input

(fiRF =90 MHz, m = 0.8, =1 kHz)

ViRF = 106 dB[LV

Oscillator output buffer

(AL =520 Q)
DC current load limitation
DC voltage

Voltage gain (Vyg(,; =200 mV)
Vosc‘l/vosc‘w

Harmonics

Output impedance

Mixer

160

(Rg5 = 200 Q., RL12,13 = 200 Q)
Conversion power gain
3rd order intercept

Parallel input resistance
f= 100 MHz

Parallel input capacitance
f= 100 MHz

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

Vig13=10V
Vigzs= 7V
V-|2‘13 = 16 V

Pin 17
Pin 18
Pin 17

Pin 1
Pin 1

Pin 1

Pin 1

Pin 5

Pin5

V’I7
Vie

Vosc17

Aﬁ)sc( VS)
Afosed Ty)

Afnolse

Aﬁ:sc( viRF)

Vi

Gbuffer

4

Gc
IP3

Rs

G

R12+I3

Cias
Ci2a3
Cr213

29
3.25
25

Typ.

3.2
25
130

10.5
4.2

160

75
+35

55

31
3.5
2.7

Max.

mMVawms

kHz/v
kHz/K

Hz
Hz
Hz

Hz

0.2 mA

dBC

d8
dBm

kQ

pF

k)

33 pF
375 pF
2.9 pF



U 4062B

Min. Typ. Max.

Conversion transconductance
|’12/U5 . |'13/”5| ge 5.8 m-mho

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

Noise figure (ff = 10.7 MHz)
Single side band
RQS(fiRF) =450Q, fo =1 ¢

NFcsse 5.6 dB
IF-Preamplifier
(f= 10.7 MHZ, RLg = Rg15 = 200 Q)
DC voltage Pin 3 Vi 7.6 Y

Power gain

Maximum control voltage of V,; = 1.6 V is recommended

V|5 =16 V GmaxIF 24 dB

Vis <08V Gininif -4 dB
Gain control deviation by Vis AGge 28 dB
External control current

at GmaxlF Pin 15 ,15max 20 I-"A

at Grinir Pin 15 hsmin 0 HA
Gain control slope

dG[F/dl15 Pin 15 S|15 1.3 dB/[JA

dGye/dVis Pin 15 Svis 35 dB/NV
Temperature coefficient of voltage gain

dGe/dr at TCG

Vis= 16V 0 dB/K

Vis < 0.8V 0.04 dB/K

hs = constant -0.02 dB/K
Parallel input resistance Pin15 Ris 2.4 kQ)
Parallel input capacitance Pin15 Cis 5.9 pF
Parallel output resistance Pin 3 R 350 Q
Parallel output capacitance Pin 3 C 41 pF
Noise figure

(V15 =16 V) NEF 11 dB
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U 4062B

Min. Typ. Max.

AGC-Circuit
{No signal at Pin 5 and Pin 9)
DC voltage Pin 16 Vie 1.0 \'}
Saturation voltage Pin 10 Viomin 0.08 0.2 \Y
Input current
V= Vs Pin 14 —ha 0.01 01 MA
Maximum allowable current Pin 14 |i La 50 MA
max
Maximum control current for external
PIN-diode (o = 0) lsiode h
AGC threshold voitages
(respecting V4o = 0.25V)
RF stage output Pin 7 Vrer 450 MVams
Mixer-stage output
M|4 = V5 Pin 13 V||:13 300 mVRMs
External AGC voltage
ViFiz = 1 Ve Pin 14 Viamin 0.9 Y
Internal AGC voltage Pin 16 Viemin 14 \
Reference volitage source
Output voltage, without load
(lg=10) Pin6 Ve 1.6 1.7 1.8 A
Temperature dependence of Vg
v
| 6‘Tmb= -25...85°C AVe(T) 20 mV
Internal differential resistance
dV/dls when Is = 0 mA [ 50 QO
Ripple rejection
20 log s o 65 dB
dvs when /g =0 mA 6
Noise voltage / v Hz
when /g = 0 and
f= 25Hz 0.6 nv
f=125 Hz 0.37 v
f=  1kHz 0.1 nY
f= 10kHz 01 uv
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U4062B

RF-Preamplifier

| | 85 4801 @
1000 pF

Rgg I
IRF |
50.3 MHz I |
| I Vs
BA | I
479G
Test circuit Power gain Gpe = 20 log (2 Vope/ Virs) + 4 (dB)

IL = Insertion loss of the RF transformer

? B85 4802 € t 85 4803
¥2(pin7) 7(pin7)
20
7 mA /
v Vi
%
v d 15 ///
B
6 g
/I/ £
10 /
¥
5134 //
5 7
4 0
6 8 10 12 14V 6 8 10 12 1av
Vg — Vs —
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83 4803

t 85 4804 ¢ T
CrF GRrr
11 12
dB dB
10 1
/
y
9 10
8 9
7 8
6 8 10 12 14V 210
Vo —
S
1 85 4806 e
Fre
4
dB
3 100 Q
-
A
z r’, /’4’
2 N -~ __(f’ Rg9=500
9
[0} 5 10 15 mA
Ig—»
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U4062B

Oscillator / Oscillator output buffer

Rg17
| g

Yosc17
17
a7

pF

I
I
I
|
18 |
| ! |
-_|_33PF| Oscillator I Yosci ' fos
| Output r{»—‘
i Buffer
|

Oscillator

5OQ

520 (z)

|
| Yiosc

for external
85 4792 e osc. drive

Test circuit Free running oscillator frequency f =~ 100 MHz

T 854793 @ T 85 4794
4 'OSC A ’OSC
20 20 fosc =100 MH2
N
kHz kHz \
fose =100 MHz N
T
N\
N \
10 10 \‘ <
| Lo J \u\
P N N
N Y
|~ 3
] h <~ o '
™ . .
N
A
h N
N\
-10 ] -10 NS
\\‘
N\
-20 -20
8 10 12 14V -40 0 40 80°C
Vg — T —=
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85 4807 e

Vosc

(pin1)

103

dBuv >

102

101

100

14 V

Yo osc
(pin1)
110

dB pv

100

90

80

70
80 90 100

10 dBpVv

Viosc (pin17) =™
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T 85 4808 €
Vosc
(pin1)
103
dB vV
T
™.
102
M
/ N
101
100
-40 0 40 80 °C
t 65 4810 ¢
“Em
100
dB
80
60
40 AN
20
80 90 100 110 dB uV
ViR "



U 4062B

Mixer
50Q | l
i) L4 | 2
YIRF 1:2 5 12 2:1 Y IF
| H C12-13 !
'l YaFs-6! | mixer | : 500

v,
(10,7 MHz) H IF12-13
50,3 MHz 6 13
I47oo |
pF | ‘

|
l"osc 17 17 :
]
e i -L:;’: | Oscillator : 12-13
I b l
18
) '
1 733 | |
| LPF ) I s
)
(100 MHz|
For test's versus v,y 7 Only 85 4970 @
Test circuit Iy i = Insertion loss of the RF transformers

Conversion power gain Ge = 20 log (2 Va/ Vigg) + L1 (dB) + 2 (dB)
Virss (dB/.LV) = Ve {dB/.LV) - h (dB) + 6

ViF12.13 (dBuV) = Vo (dBuV) - /2 (dB) + 6

AGe = Ge (Vosciy) = Ge (nominal)

Input to output |.F.isolation

ar = 201og (2 Voe/ Vi) + 11 (dB) + 45 (dB) ~ G (nominal)

Characteristics ogy, VErsus vige, S€e previous page

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

o= 20 log [ 75 kHz/Af,

osc Vine) 1 whereas

V.pe = mixer input signal (£, .= 89.3 MHz, m=0.8, f, =1 kHz)
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T !’ 63 4971 ¢
2+ 3
9
mA
8
7
1
6 8 10 12 14V
Vs T
f 83 4798
Gc
8
-~
7 N
™.
6
5
-40 0 40 80 °C
T: —»
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88 4795 &

10

AGC’aIF

dB

~-10

°F

—20

| r—

-30

-40

-50

11 I

80

90

100 110 dBpV
Yosc(pini7) — "



U4062B

r 854798 € T 8% 4799 €
Gg:NFe YIF
pin12-i3
15—‘- 120
dB dB v y
ﬁk /
13 110 /
/
g 100 /
\NFC /
. I 90
° ! v
/]
7 // ‘\ 80
GC /
/
80 90 100 110 120 dBpV 60 80 100 120 dB uV

Yosc (pin17) —™ YRF {pin5-8) — "

? i 85 4800 &
Ciz-13]
!
3.5
pF
N
N,
N
3.0 |
| ‘\\
N
ANy
oo
2.5
2.0
6 8 10 12 14V
> A
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U 4062B

Nolse figure
meter

Noise source e e “
50Q =98 MHz r —
BW=2.3 MHz I '

[ o HE A
| u I
: ; ! Rg5 | Mixer | !I: f£=10.7 MHz

B BW =260 kHz
J_ RFC T s?_ I_"J__+1i

NI

I
|
i —i—
Osclllator |
| )
|
|
| o Vs
1) Mounted as close as possible between pin 6 and Ground 85 4950 @
Test circuit for single sideband noise (Feggp)
85 495y &
Fggg = Noise figure reading/dB -/, /dB
I = Insertion loss of the tuned transformer network FCSSB
8
dB \\
7
6
N et
4
2
o)
01 0.2 0.5 kQ
Rg5 ——
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U 4062B

AGC Circuit
wo |
50Q | RF
. v, Preamplifier
. 1:2 RF7 | 7)
iRF { T
|
' |
'L1 470 Q l
I v - AGC
470 pF | IF13 Block
: 1
VilE 50 Q 1|2 —34 | pin Diode
IEm: Mixer A | BA 479G
I 16
L2 | |
14 | 0,1pF
V, O_>_'+
14 114 I
| 85 4957 €
Test circuit ’u' I, =Insertion loss of the RF transformers
Ve (dBuV) =V (dBpV)-/, (dB) +6
ViealdBpV) =V, (dBpV) -/, (dB)
J | I | | 05 4958 & BS5 4959 €
H +T T | | |
] v, =17V
o [1,4 Vio
0.8 AREX 0.84 %a=13V
v | | 12v | [ I
v
[ v
1
0.6 7 YRr7 [ 0.6
YIF13 T
S | v /
/
| /
y
0.4 0.4
) /
( c.oV
0.2 ’ 0.2 f
4 08V [ [ |
| | =
0 0 I ‘]
100 104 108 112 116 dBpV 105 10 15 120 dBpVv
YRF7'YiIF13 — VIF1z —*
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U 4062B

T B85 4955 €
Vv,
10 Vs=15V
0.8 10V
v |7V
0.6
0.4
0-2 \
N A
0
0.5 0.7 0.9 11 1.3V
Vie ™
T 8% 4956 ©
Yio
0.8 7T /
v "
Vs=7v 1oV 15V
0.6
0.4
0.2
y //
(]
£
(0]
0.4 0.8 mA
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U 4062B

IF Preamplifier
| |
I 1.7V I
4700 pF I
Hi | Lo
1 YaIF
|
|
' 50Q
50Q
YiIF
10.7 MHz
85 4952 €
Test circuit
141, =Insertion loss of the RF transformers Vi (dBuV) =V, (dBuV) -/, {dB) + 6

Power gain G, =20 log (2 V,,/V,) + 1, (dB) + [, (dB) V., (dBuV)=V__(dByV) -/,, (dB) + 6

o

* a5 4952 e $ g% 4954 €
Gir G
30 30 - Vig=t7V
dB dB T
16V
Vi5=1.6V T
1T - 25 1.5V
25 Pl
1.4V
20 e
1.3V -
20 I T
1.2V
1 e
5 LT |
— 11V -
-l
10
L2v
10 5 .
6 8 10 12 14 V -40 0 40 80°C
VS - 1; —
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r [ ] r’iras 4972 € f 85 4973 e
B
Gk YoIF 3
30 / 110 t g
dB 7 dBpV - st 8V
/ / T\
20 &84 N
7 71/ \
4 Vi //// y \
T TN
y 90 V7 p o
/1 / / ]
10 / 77 ] y, 0.6V
80
/
1/l 77
o AVAVAVA
' 7/ /7
70
YAVAV4
884
/1/
-10 60 (/7
(0] 0.5 1.0 1.5V 60 80 100 120 dBuV
Vis —= YiIF (pin15) —
? B3 4874 2
Fir
25
dB
A
20
\
15 AN
\\
N
N it
10
5
0 10 20 30dB

G —
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U40628B

Reference voltage

—

—

B

S
—

470 Q |
7
L_
Test circuit
T 8% 4976 €
[
h
13
mA
.
//
V|
7
12
/
»
,l
/)
7
1
A
-
10 I
6 8 10 12 14V
Vs —

B5 4975 e

? r l 85 4977 €
6
20
my
fo) 111
Lot
-20
-40
6 8 10 12 14V
Vs
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U 4062B

1 BS5 4978 € 1 85 4979 &
| T
v -
4Ve Vs
10 2.0
mV =18V LA v
A
7/1 10V
5 / 1.8 i
/ 7[ v
1// / ~
o A 1.6
/
|84
ST .
/4
11/
Ty
-10 / 1.2
~40 (o] 40 80 °C -2 (o] 2 4 mA
I — Load current fg —
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U 4062 B

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

Lo IF:uIn Vet 85 4980 @
r—"
Tracking
._‘ l 10 k(2
3,30 < 82k0
o.wF_[
BED _
+— lo.o‘ ] 0.002
= F uF
For higher ﬁ27ka L N FT O
L.O. output 1 7pl
level onty "‘ =
I ! 47pF | IOWF
2 pF
"R p M [ e
) U 4062 B 8.2pF  Antenna
.l ’el
75-150 2
L LﬁJL3|_|Li_IL5J Ll [ [ Hﬂ
L i -
0.01 ;.Fl J_o.m wF _'ﬁ 2.2pF 0.01uF
0.0022 kF L1g Ly 0.01pF
—] 11 [
I =Ic 1 I I a 1t -1
F2 --10 pF T22 pF --22 pF 56 kQ
I—-II-——NI—LIN—-—E:—|
6.8 pF 88 304 56 kQ
6 4 K & s
Oac output Vg IF output Vs GND Tuning voltage
IF Gain Keyed AGC
@] o]
0.01 }J.F 3.3 kQ
H — ™ Vaet
3900 ﬁ — h 470kQ
0—-'
ok o
0.01 uF
1N4148 N K

IO.1 uF l
Circuit {section) from above J16] FE’L' 14 3 Fé_l I:;EL

diagram with keyed AGC

U4062 B

85 49088 e
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U 4062B

Coils Specifications

Lg/Ly Toko 7 PL 9/ (18+18) turns
Nr. 218 ANS-788 N

Toko 7 KI 3 turns

Nr. 291 ENS-2054 1B or
Toko MC 122

Nr. E528 SNAS - 100075

Toko 7 Kl without case
4/8 turns
Nr. 291 ENF-2342 x

Toko 7 Kl 4 turns
Nr. 291 ENS-2341 1B or Toko MC 122
Nr. E528 SNAS - 100076

L,/L,; Choke1.5pH
Toko 348 LS - 1R5 or similar

CF1; CF2
Toko CFSK ~ 107 M3 or similar

Vg=85V, T  =25°C
Electrical connections Pin Voltage (D.C}inV
L.O. output 1 1.73
Vs 2 85
I. F. output 3 6.1
Ground 4 0
Mixerinput 5 1.7
Reference output voltage 6 1.7
RF preamplifier {collector) 7 8.5
RF preamplifier (base} 8 1.3
RF preamplifier (emitter) 9 0.563
AGC output 10 0.07
Ground 11 0
Mixer output 12 8.5
Mixer output 13 85
AGCinput 14 1.7
I.F.input,|.F. gain control 15 1.64
AGCtime constant 16 1.06
L.O. (base) 17 3.2
L.O. {emitter) 18 251
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U 4062B

FM-Front-End- data using application circuit

Antenna impedance 75 Q, Zigagir = 330 Q, V5 = 8.5V, T, = 26°C

Characteristics Min. Typ. Max.

Supply current Is 32 mA
Tuning range f 88 108 MHz
Tuning voltage

— at 88 MHz {equal IC’s reference voltage) Viune 17 \
—at 108 MHz Viune 6.5 \
Centerl.F. ' f 10.7* MHz
I. F. output bandwidth at — 3 dB B 130* kHz
Power gain G 46* dB
Gain variation versus the band AG 1 dB
Noise figure NF 6 dB
Image rejection 57 70 : dB
RFintermodulation 70 dB
1. F. rejection 90 dB
Spurious response, 2nd osc. harmonic 20 dB
I.F. rejection. 85 dB
Osc. output voltage at 520 ) load Vose 200 MVims

* Depending on ceramic I. F. filters to be used
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Sp
75 Q
F ifi
Sup1 ’ D.U.T. IF amplifier Audio
demodulator analyzer
Tuned to YoAF
98 MHz THD
sUD2 SINAD
Vip (fp) = Desired signal (EMF)
Vil fuer!
oot = Undesired signals (EMF)
Viupz{fuo2!

Block diagram of the test set up

Test conditions:
@ De-emphasis — 75 ps
@ AF bandwidth 30 Hz — 20 kHz
® RMS, unweighted

Set up for one signal measurement:
® f, =98 MHz
Note: V,ur felated to 75 kHz dev., 1 kHz, v,;; =66 dB pV

Set up for three signals intermodulation measurement:

® S,: f, =98 MHz, FM: 1 kHz, 22.5 kHz dev.
® 5, FM: 0.15 kHz, 22.5 kHz dev.
® 5,,,,: Unmodulated

® v, for 35 dB SINAD
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T 85 4980 © T

Yo AF THD
FM: 1kHz, 75 kHz dev
0 I T I 100
a8 7 EENENEEE) %
FM: 1kHz, 22.5 kHz dev.

-20 10

A

A
-40 1

THD (1kHz, 75kHz dev.)
“ L=
-60 = 0.1
A am:iknz, 30% [~ -l
N
Noise

-80 0.01

0 10 20 30 40 50 60 70 80 80 100 110 dBuV

Yip —

T 85 4981 €
Yip
¥ip =Input desired
80 Yiyup =Input undesired
dBpVv
fyp1 =98.8 MHz, fno =99.6 MHz //
/ fups © 972 MHz, 10, =98.4 MHz
60
// /,-
k74
71 A
G % - fy00 = 101.2 MHz, fyyn, = 104.4 MH
> (s} 0l . iz, uoa . z
L TATA
40 T ’/\><r l ! } ! Ir
i //r ™ fup1= 94.8MHz, 70, = 91.6 MHz
o /l
20 = 7ol Ll
s —1
o}
60 70 80 0 100 10 120 130 dB Vv

Yiubp1,2 —™
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VHF/UHF - application

hp 8970 A

Noise / gain

meter
—_— A
IF—_ - 1
|
Noise source 2200 pF .
50 Q > H 2 IF AMP
50Q LPF { 1=10.7 MHz
fe 2) RFC ! Mixer | ' BW=1.3 MHz
6 H 13
)
| |
4700 pF
Il
Yosc17 17 H
——— 1 H
50 Q 2200 pF Oscillator |
50Q a‘%‘ | A
Yosc 1 |
| |
| | Vs 85 4983 e
1 Mounted as close as possible between Pin 6 and Ground
2 Cut off frequency, f_ adjustment: (f__ +1.) <f <(2f __—f.)
Test circuit for conversion gain and noise measurement
Mixer, VHF characteristics
Test conditions: Ry =50Q, Ry, 13 =200Q, Vg =10V
fie=10.7 MHz, fig =200 MHz, . = fige + fi¢, Voo17=140 MV o
Test parameter Symbol Typ Unit
Conversion power gain,
fir = 10.7 MHz G, 25 dB
fie = 70 MHz G, 23 dB
Double side band noise figure,
fose = 200 MHz NFpse 8.2 dB
3rd order interceptinput signal level 1P 5.5 dBm
Parallel inputresistance Pin 5, f= 200 MHz Rps 1500 9]
Parallelinput capacitance Pin 5, f= 200 MHz Cps 3.3 pF
Parallel inputresistance Pin 17, f= 200 MHz Rpy; 4000 QO
Parallelinput capacitance Pin 17, f= 200 MHz Cpyy 2.7 pF
Conversiontransconductance G, 6.4 m-mho
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B85 4969
G (f)
GC(1OOMHzl
| et
0
dB 1" ——\\\
NI 4 280 mv
mul
RN 140 my
-1 7:\ NN
o
70 mv N
-2
-3
0 200 300 400 500 MH:z
'OSC
T 83 4968 @
Nfose
12
dB y.
AT
70 mv<| L
171 LA ¢ 140 mv
10 A A s -
LA <
L 280 mv
1 |t
e t=T"] O
8 -
6
a4
(4] 100 200 300 400 500 MHz
’OSC

183 -



U 4062 B-U 4062 B-FP

Dimensions in mm

12.9:09

os [B

9

—

—-14'.27 -

TN N

0.4

== e

9x1.27

(O

RN RN

TLLLLLE LT,
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U 4062 B

Case
DIP 18
Weight max. 1.5g

fe—————— 7.5-01 —;"
— ]
0.25

9@

tachnicat drawinge
sccording fo DIN
soeciticationy

U 4062 B-FP

Case
SO 20
Weight max, 1.5 g



DIVERSE AUDIO APPLICATIONS

Audio power amplifier

LED - display driver

TBA 800

TBA 810 S/TBA 810 AS
TBA 810 T/TBA 810 AT
TDA 2006

TDA 2030

TDA 2040

U 237BG-U 247 BG
U 257 BG-U 267 BG
U244B-U 25648B

U 2066B-U 2067 B

U 2068B
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4

TELEFUNKEN electronic

Creative Technologies

- TBA 800

Monolithic Integrated Circuit

Application: Audio power amplifier, especially for TV-receivers

Features:
® High output current, upto 1.5 A

® Wide range of supply voitage,
5to 30V

® High output power

—without heat sink 2.5 W
—with heat sink 5,0 W

@ Very high efficiency 70%

ow

O Ow

om

9
o

Substrate <

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
Tomb = 80
Tease = 90°C

Junction temperature

Storage temperature range

T1.2/1325.0586 E1l

lop

lom

Prot
Pret

Terg

851506 e

30

1.5

+150
—-40...+150

>

S 2=

°C
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TBA 800

Thermal resistance
Junction ambient

Junction case

Electrical characteristics

RthA

thJC

Min. Typ. Max.

70
12

Vo = 24V, Ry = 56 , reference points Pin 9,10, T,mp = 25°C, unless otherwise specified

Supply voltage range
Quiescent output voltage
Quiescent drain current
Input current

Output power
RL=16Q,f=1kHz, d= 10%
Input voltage
Input voltage
Po=5W,f=1kHz, AL.=16Q
Input resistance
Band width (-3 dB)
R =16, C3 =330 pF
Distortion
R =16, f=1kHz,
P,=50mWto 25W
Voltage gain Fig. 4
R.=16Q,f=1kHz
Open loop
Closed loop

Input noise voltage
B =40..20000 Hz

Input noise current
B = 40...20000 HZ

Efficiency
Po=4W R =164, f=1kHz

188

Fig.4,6,7

Pin13
Pin 12
Pin 1,3
Pin8

Pin8

Pin8
Pin 8

Pin8

Pin 8

Vs
Vos

lep
h

Gvcg
Gv01

5 30
1 12 13
9 20
1 5

4.4 5
220

80

5

40...20 000
0.5
80

39 42 45

0.2

70

mvV

mv
MQ

Hz

%

dB

dB

n

nA

%



TBA 800

f 851501 @
Rot
4
w
/
3 R=80Q
/V
) y
| // LA
) )
4 -
16 €
4 I/
P
/
[t Fig.3
o .
5 10 15 20V

* [ 851485
Rot
V?I Rinac
4
3
2
N Athaa
N“‘_\
1
™y
N
~N
0 Fig.2
-50 (o} 50 100 °C
Tamb —™
811505 €
i Co
0.1 uF
100
kQ

Fig.4 Testcircuitfor: F,, P, d,

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




TBA 800

? ] |—[ -‘ 811502 @ f 811504 @
d=10 %
d
PO R’iﬂcHx vs=24v
=56 Q RL= 16 0
w I f=1kHz I
/
4 A= fH160 /
6
/ il
3 J, / B
// 4
2 /
/ |
/ 2
; 7
/
4 H /
Fig.5J Fig.6
o 10 20 V 0 2 3 4w
Dimensions in mm
le—5.08 —=} 2.54
- ———- 10,18 ——|
17.2
A QIP-Special
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TELEFUNKEN electronic

Creative Technologies

TBA 810 S-TBA 810 AS

Monolithic Integrated Circuit
Application: Audio power amplifier

Features:
® Thermal shut-down
@ High output current, upto 25 A
® Wide range of supply voltage,

@ High output power 7W
@ Low cross-over distortion
@ Low harmonic distortion

4to20V @ Very high efficiency 70%
8518138 L\i ? ‘\;)
01/7 I l\T12 l A
P Tg
j4—i<¢ <
5, D, Dg 1/7'13
7 Tia
o h A R
e 0
6 4P) !
o —} 02
4 k2 1
A5 Lyp e
T2 A J/T/' % P7 Og
Tis
—o
== Substrate 10
Fig. 1 Diagram and pin connections
Absolute maximum ratings
Reference point Pin 9,10
Supply voltage Pin 1 Vs 20 \
Surge output current Pin 12 los 3.5 A
Peak output current (repetitive) Pin 12 lom 2.5 A
Power dissipation Fig.2,3,3,4,5,6
Tomp = 80°C TBAS10S Pt 1 W
Tease = 100°C TBA 810 AS Peot 5 w
Junction temperature T +150 °C
Storage temperature range Tag -40...+150 °C

B2MV.2.5671/11174 A2
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TBA 810S - TBA 810 AS

Thermal resistances

Junction ambient TBA 810 S
TBA 810 AS

Junction case Fig.3,4,5 TBAS810S
Fig. 2 TBA 810 AS

Electrical characteristics

Rinia
Rinsa

1
R

1
Rinac

}
}

Min.  Typ.

Tamn = 25°C, Ry = 56 ), reference point: Pin 9,10, unless otherwise specified

Supply voltage range Pin 1

Quiescent output voitage
Ve =144V Fig.13 Pin 12

Quiescent drain current
Vo =144V Fig.12 Pin 1

Total supply current
P=6W V=144V,

RL=4%Q Pin 1
Thermal shut-down temperature
Pt = 2.8W Fig.11

Supply voltage rejection ratio
Ve=144V,AL=4Q,
foum = 100 Hz Fig.14,15

Input current
Ve=144V Pin 8

Output power Fig. 6, 8,9, 10, 11
R =4Q,f=1kHz,d=10% Vo= 16.0V

Vs = 144V
Vs= 9.0V
Vs = 6.0 V
Input voltage Pin 8
Input voltage Fig.18 Pin8
Vs =144V, P, =8W,
f=1kHz, R.=41, R; =56 Q
R=220
Input resistance Pin8
Band width (-3 dB) Fig.16
Vs=144V,R =4Q,C;= 820pF
C; = 1500 pF
" with cooling plate R, ., =10 K/W

thCA

Vs

Vos

ks

Istor

7:2&58

SVR

4

6.4 7.2

12

600

120

4.6 6

80
35

40...20000
40...10000

Max.

70
80

12
10

20

20

220

mA

mA

3

-3

<

m



TBA810S-TBA810AS

$ TBA 810 AS |°2*°
Rot
5
w
\
4 <10 K/W 1
R‘hJc=\DKIW
3
\
\
2 |
—™Bthaa ‘
< \
1 N
\
N \
0 Fig.2 N
40 0 40 80 120 °C

Tamb:Tcase—

7
[ PC Board

Copper Area 35 um Thickness

Fig. 4

851816
T TBA 810 S
Ptot
A
Tamb =55 °C IV
ya o
2 ',/ ',/
// W 70°C
// -
/ //
1
Fig.3
0] 10 20 30 40 mm
1 —
81 2603 @

Heatsink

PC Board

Fig.5
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TBA 810 S-TBA 810 AS

Min. Typ. Max.

Distortion Fig. 6, 19, 20
Vs = 144\/, HL= 4(2,
f=1kHz, Ff, =50 mWto3W d 0.3

Voltage gains
VS = 144\/, RL = 40., f=1kHz

Open loop Gy 80

Closed loop Fig. 17 Gy 34 37 40
Input noise voltage

Vs = 144V, B = 20...20000 Hz Pin 8 Vhi 2
Input noise current

Vs =144V, B = 20...20000 Hz Pin8 I 0.1
Efficiency Fig. 6,9

P,=5W, Vs= 144V,

R =40, f=1kHz n 70

811814 €

Vi Cs
o——
0.1 uF
100
kQ 6V
56 Q|| R+ 1 Q11 A4

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

Thermal shut-down

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

%

dB
dB

Yy

nA

%

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 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 P, {and

therefor P,y and /s are reduced (Fig.11).
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TBA810S-TBA 810 AS

HENRRNNNRREEE

Sine Wave Operation

tot A =4Q
Tamb=25°C
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TBA810S-TBA 810 AS
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TBA810S-TBA 810 AS
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TBA 810 S -TBA 810 AS
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TELEFUNKEN electronic

Creative Technologies

TBA 810 T-TBA 810 AT

Monolithic Integrated Circuit
Application: Audio power amplifier

Features:
® Thermal shut-down
@ High output current, upto 3A

@ Wide range of supply voltage,
4to 25V

@ High output power 7W
@ Low cross-over distortion
® Low harmonic distortion
® Very high efficiency 70%

8518138 L\'
D -

Fig. 1 Diagram and pin connections

Absolute maximum ratings
Reference point Pin 9,10

Supply voltage Pin 1
Surge output current Pin 12
Peak output current (repetitive) Pin 12
Power dissipation Fig. 2,3,4,5,6
T.mb = 80°C TBASIOT
Tease = 100°C TBA 810 AT

Junction temperature

Storage temperature range

T1.2/1326.0586 E1

—0
1
T14

—0

12

L—o

‘—]_—. Substrate 10
Vs 25 \
los 35 A
lom 3 A
Prot 1 W
Pt 5 w
T +160 °C
Tstg -40...+150 °C
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TBA 810 T:- TBA 810 AT

Thermal resistances

Junction ambient TBASIOT
TBA 810 AT

Junction case Fig.3.4,5 TBAS10T
Fig. 2 TBA 810 AT

Electrical characteristics

RthJA
RthJA

Binsc"

1
Rch !

Min, Typ. Max.

Tamb = 25°C, Ry = 56 (), reference point: Pin 9,10, unless otherwise specified

Supply voltage range Pin1
Quiescent output voltage

Vs =144V Fig.13 Pin 12
Quiescent drain current

Vs =144V Fig.12 Pin 1

Total supply current
Po=8W, Vs =144V,
AL=40 Pin 1

Thermal shut-down temperature
Por=28W Fig.11

Supply voltage rejection ratio
Vs = 14.4V,RL =4,

foum = 100 Hz Fig.14,15
Input current
Vs =144V Pin 8
Output power, Fig. 6, 8, 9,10,11
R=4Q f=1kHz, d=10% V5 =160V
Ve =144V
Vo= 9.0V
Vo= 6.0V
Input voltage Pin 8

Input voltage
Vs =144V, P, =6 W,

Fig.18 Pin 8

f=1kHZ,RL=4Q Rf=560
Rr=220
Input resistance Pin 8

Band width {-3 dB) Fig.16
Ve=144V,RL=4Q,C = 820pF
C3; = 1500 pF

" with cooling plate R,, ., = 10 K/W

200

Vs

Vos

lsp

4

6.4 72

12

600

120

4.6 6

80

35

40...20000
40...10000

70
80

12
10

25

20

220

mA

mA

I3

-3
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m

mV
mV

MQ
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TBA 810 T-TBA 810 AT

a8l 2105 T

f TBA 810 AT ? TBA 810 T aratss
P
tot Ptot

5

w 3 s

{ w Bp2cant
4 <10K/w Tamb = 55 °C -
R =10 K/W .
thic - 5% w
| ) yzaip
3 P W T10°C
.
” g
\ / z/
2 1
2 Fthaa \ 1
1 NG
h \
o Fig.2 q_ Fig. 3
-40 [} 40 80 120 °C [0} 10 20 30 40 mm
TambsTcase— | —=
812603 €

Heatsink
Rihga=30 K/W

7
PC Board

Copper Area 35 pum Thickness PC Board

Fig. 4 Fig. 5
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TBA 810 T- TBA 810 AT

Min. Typ. Max.

Distortion
VS = 14.4\/, RL = 40,
f=1kHz, P, =50mWto3W d 0.3 %

Voltage gains
Ve=144V. R =40,f=1kHz

Open loop Gy 80 dB

Closed loop Fig.17 Gy 34 37 40 dB
Input noise voltage

Vs = 14.4 V, B = 20..,20000 Hz Pin 8 Vi 2 w
Input noise current

Vs = 14.4V, B = 20...20000 Hz Pin 8 i 0.1 nA
Efficiency Fig. 6,9

P,=5W,Vs=144V,

R .=4,f=1kHz 1 70 %

Fig. 6 Testcircuitfor: F, Py d, v and application note

Thermal shut-down
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 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 Py (and
therefore P,) and Is are reduced (Fig.11).
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TBA 810 T- TBA 810 AT
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Sine Wave Operation
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TBA 810 T-TBA 810 AT
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TBA 810 T- TBA 810 AT
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TELEFUNKXEN electronic

Creative Technologies

TDA 2006

Monolithic Integrated Circuit

Application: Audio power amplifier for radios and television receivers

Features:

@ Output stage short circuit protected

® Thermal shut down protected

a1 2828

@ Characteristic specification according

to DIN 45000

® Simple mounting due to = TO-220 casing

Yo,

7

n

043

Dy ¥

L]

1%

DG!

T8

Ay

To

To

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

Absolute maximum ratings

Reference point: Common power supply

Supply voltage
Input voltage
Differential input voltage

Peak output current (repetitive)

Power dissipation
Tease = 80°C

Junction temperature

Storage temperature range

$1.2.767/0480 A1

Pin6-3
Pin1+2
Pin1-2

Pin 4
Fig. 2

+ Vs
Vi
+ Vo

lom

Prot

Tag

15 \Y

Vs \

12 \

3 A

20 W
+150 °C
—40...+150 °C
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TDA 2006

Thermal resistance

Junction case

Electrical characteristics

+Vs =12V, G, = 30dB, f= 1 kHz, Tamp = 25°C

Rinsc

Min. Typ. Max.

Reference point: Common power supply, unless otherwise specified

Supply voltage

Quiescent drain current

tVs=1V, R =4Q Fig. 4

Total supply current
P,=12W,R =4Q
P,= 8W,R =8Q

Thermal shut down
P =9W

Supply voltage rejection ratio
R=4Q, Viym=05YV,
frum = 100 Hz, Rg = 22 k2
Input offset voltage
x Vs =15 V
Input offset current
+ Vs =15V
Input current
*Vg=15V
Output offset voltage
+Vs=15V
Output power
f=1kHz, d=10%, AL=4 0
AL=840Q
Input voltage Fig.10,11
P=10WAR =40
P,= 6WHAR =8Q

Input resistance

Band width (-3 dB) Fig. 6,7

+Ve=15V A =40, P, =8W

Distortion Fig.12,13
P,=01.8W R =40
P,=01.4W,R =80

208

Pin 6-3

Pin 5

Pin 5
Pin5

Fig. 5

Pin 1-2

Pin1,2

Pin1,2

Pin4

Fig. 8,9

Pin 1

Pin 1

* Vs

ISEI

/ Stot
IS!ol

TC8 se

SVR

+ Vio

+ho

* Vo

6 15

845
500

110

40 50

80

0.2 3

10 100

200
220

0.5 5

10..140000

0.2 0.5
01 1

Kw

mA

mA
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°C

dB

mV
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mV
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mV
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TDA 2006

Voltage gains
Open loop
Closed loop Fig.3
Input noise voltage
B=22.22000Hz, AL =40

Input noise current
B=22.22000Hz, R, =40

Thermal Switching off

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

Short circuit protection

The output stage of the integrated circuit is protected

against overload due to short circuit of the load resistance.

Fig. 3 Testcircuit

Y

8120808 @

Min. Typ. Max.

Gy 75 dB
Gy 295 30 305 ds
Vi 3 10 Y
Ini 80 200 pA
* 81126270
PtOt
Ayngc = TKIW
2wo 5.5 Kiw inflnite
: heatsink 3 K/W
T
NTA \
16 4+
AN N
N AUA \
\
12 KW \
\\
N L\ \
8 \‘ \
AN
\\ A
N,
4 NN
o Fig.3
-40 0 40 80 120 °C

1N 400V X

1
1N 4001 I

680
Q E 220
1oL nF
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TDA 2006

lsp

50
mA
40
30

20

10

60

40

20

210

g1 2887 @
Tcase =25 °C
”——’
|
Fig.4
10 12 14V
a1283se
Cg =270 pF
\ VN 82 pF
) I
o
AN
N AN
\\
\
\ N
NN H
\\
\
Tcase = 25°C \ \ \
\\ \
\
Fig.B|
0.01 01 1 10 100 kHZ‘
f —

T 852638 @
SVR
80
dB Ihum =100 Hx
Tease® 25 °C
60
N
N
N
~N
40
N
20
Fig.5
o)
10 20 30 40 dB
GV
: S===
| N
-
Cg Ry=680 Q
Tcase=25°C
1000
pF
L 8 = 20 kHz
\\ ‘\
100 NG
N\ AV
A N
50 kHz \
- \\
10
1 Fig.7
20 30 40 50 dB
GV



TDA 2006
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TDA 2006

T 81 20858
d R-40
Po=BW
0.4 S ..
o Tease = 25 °C ”
0.3
0.2
0.1
Fig.11
0]
0.01 0.1 1 10 kHz
f—
? 8y 2887 @
qot Tease = 25 °C
10
w
AL
'I
/
8
/V
6
[
4 [~ 8 0
2
Fig.13
(o] 4 8 172w
P(’ ——

212

T a1 288660
d
R=8Q
0.4 Foma W
Tease= 25°C
%
0.3
0.2
A
y
04
Fig.12
(¢}
0.01 0.1 1 10 kHz
f—
1 81 2888 @
n
80 Tcase = 25 °C
%
Ri=80n
,/
60 4Q
)4 1
/ v
/111
,
40
//
/| /
4
20
/
—l Fig.14
(o) 4 8 12 W
R —»



TDA 2006

Applications

?x
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'———-r_'zﬁ.___.l

1N 4001 3

100 522
kQ T uF

8128678

Fig.16 AF amplifier with single power supply

1N 4001

1N 4001
»l
L4 ]

1N 4001

22 k(2

22 uF &2

T ]
220nF == 220nF==
= 680
680 Q

-
Q
(=]
3
-
III

R I

Fig.17 Bridge amplifier with split power supply
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TDA 2006
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Fig.18 AF amplifier with split power supply
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Supply voitage + Vg Pin5
Qutput Pin 4
Supply voltage - Vs Pin 3
Inverting input Pin 2
Non-inverting input Pin 1
Special case

Plastic

=T0 220

5-leads

Weight max. 1.8 g
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TELEFUNKEN electronic TDA 2030

Creative Technologies

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
812628

<Lll

Y03 J
T.

n

Y

L) 4

14
Tz
"ﬁ 13
T,
8
T [

7 Tie -
Yo, s 7
by Tio
Ty
1KA A7 Rg
36
Fig. 1 Diagram and pin connections, Pin 3 connected with metallic surface
Absolute maximum ratings
Reference point: Common power supply
Supply voltage Pin 5-3 + Vs 18 A
Input voltage Pin 1+2 Vi Vs \
Differential input voltage Pin1-2 * Vi 15 \"
Peak output current (repetitive) Pin 4 lom 35 A
Power dissipation Fig. 2
Tease = 90°C Pior 20 w
Junction temperature T +150 °C
Storage temperature range Tetg -40...+ 150 °C

T1.2/1327.0586 E1
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TDA 2030

Thermal resistance

Junction case

Electrical characteristics

2186

+Vs =14V, G, =30dB, f=1kHz, T, = 25°C

Rch

Min. Typ. Max.

Reference point: Common power supply, unless otherwise specified

Supply voltage Pin 5-3
Quiescent drain current
+Vs=18V, R =4Q Fig. 4 Pin5
Total supply current
P=14WR =4Q Pin 5
Fo= SW, R =8Q Pin 5
Thermal shut down
Por=12W
Supply voltage rejection ratio
RL =40 Viym=05V,
fum = 100 Hz, Rg = 22 k) Fig. 5
Input offset voltage
+Vs=18V Pin 1-2
Input offset current
+Vg =18V Pin1,2
Input current
V=18V Pin1,2
Output offset voltage
+Vs =18V _ Pin 4
Output power Fig. 8,9
f=1kHz,d=05%, RL=4Q
RL =80
d= 10%, A =4Q
RL =80
Input voitage Fig.10,11 Pin 1

Po=12W, R =4Q
Po= BW R =8Q

Input resistance Pin 1

Band width (-3 dB) Fig. 6,7
Vs =18V, RL =4 Q, C; = 1000 pF

Distortion Fig.12,13
P,=01102W,R =40Q

P,=01.8W R =8Q

+ Vs

Iss

"Stot
/Sto(

7;830

SVA

+ Vo

*ho

Y

* Voo

oU 505U 50

I

3
6 18
40 60
900
515
110
40 50
2 20
20 200
0.2 1
2.5 22
12 14
8 9
18
1"
215
250
0.5 5
10..140000
0.2 0.5
04 0.5
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mA
mA

°C

dB

mV

nA

g2k

mV
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TDA 2030

Min. Typ. Max.

Voltage gain
Open loop Gy 30 dB
Closed loop Fig. 3 Gyt 30 dB
Input noise voltage
B =10...25000 Hz, AL =4 () Vi 3 10 uv
Input noise current
B=10..25000Hz, A, =40 b 80 200 pA
f 9126270
Ptot
Rynac= TK/W
W MR
Thermal Switching off N\ \
The protective circuit will be effective against thermal 16 \‘
overload of the IC; therefore, the heat sink should \
be dimensioned only for normal operating conditions. N, \ \
12 MK/W \
Short circuit protection \ \
The output stage of the integrated circuit is protected
against overload due to short circuit of the load resistance. AY \ \
8 Y
AN
\‘ A\
N
4 AN TR
Fig.3

0
~40 0 40 80 120 °C
Tcase —

. +vso
1001. _Lwo
| WF nF
v INs0OTE
1uF
1N 4001 E b 0
A
680
a 220
100 L nF
oF T 2gT
ul
.
. . ) 1 [
Fig.3 Test circuit 812890 o ~%o
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TDA 2030
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TDA 2030

? 8128289
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TDA 2030
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TDA 2030

Applications

Vl +Vs
-3 o
N { IOOL 1:0F0
KF n
3 N 4001 I I
221,'1\ 1 x
xQ | o—
! F
- 20004
ur
1N 3001 aﬂ‘f}? 10
a7
Pyl 220
100 22 2 nF
k2 TuF WF T
B12643 @ ——

Fig.16 AF amplifier with single power supply
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L 22
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Fig. 17 AF amplifier with split power supply
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Fig. 18 Bridge amplifier with split power supply

Dimensions in mm
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Supply voltage + Vg Pin5
Output Pind
Supply voltage - Vg Pin3
Inverting input Pin 2
Non-inverting input Pin1
Special case

Plastic
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TELEFUNKEN electronic TDA 2040

Creative Technologies

Monolithic Integrated Circuit

Application: Audio power amplifier for radios and television receivers
Features:

@ Very low harmonic and ® Thermal shut down protected

crosgs-over distortion ® Simple mounting

® Output stage short circuit protected

Preliminary specifications

Tab connected to pin 3 85 4982 €
5 D tVs
4 _J) Output
3 > VY%
2 __J) Inverting input
1 D Non inverting input
Fig. 1 Connection diagram (top view)
Absolute maximum ratings
Reference point: Common power supply
Supply voltage Pin 5—3 Vg 20 \
Input voltages Pin 1+2 v, Vs \
Differential input voltage Pin 1—-2 vV, 15 v
Peak output current (internally limited) Pin 4 Tom 4 A
Power dissipation )
Toase=75°C Peoe 25 w
Junction temperature T +150 °C
Storage temperature range Ts(g -40...+150 °C

T1.2/1308.0386 E1
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TDA 2040

Thermal resistance Min. Typ. Max.

Junction case Riic 3 K/w

Electrical characteristics
£V =16V, G =30dB, T =25 °C, Test circuit Fig. 2
Reference point: Common power supply, unless otherwise specified

Supply voltage range Pin 5-3 TV 2.5 20 \
Quiescent drain current

V=145V Pin 5 leg 30 mA

Vg=120V Pin 5 Isg 45 100 mA
Thermal shut down T] 1.45 °C
Supply voltage rejection ratio

R =4Q,V, =05V,

frum= 100 Hz, R, =22 kQ SVR 40 48 dB
Input offset voltage

V=20V Pin1-2 TV, 2 20 mV
Input offset current Pin1, 2 *hg 200 nA
Input current

tVg=20V Pin 1,2 , 0.3 1 pA
Output power

Tease =80 °C

f=1kHz, d=0.5%, R =4 Q P, 20 22 w

R =8Q P, 12 w

f=15kHz R =40Q P, 15 18 Y
Input resistance Pin 1 R 0.5 5 MQ
Bandwidth (- 3 dB})

P°=1W,RL=4Q B 100 kHz
Distortion

P, =01...10W,R =40Q d 0.03 %

f=40..15000 Hz d 0.08 %
Voltage gain

Open loop GVg 80 dB

Closed loop Gvg 29.5 30 30.5 dB
Input noise voltage

8= A—-weighted Vi 2 uv

B8=22..22000 Hz A\ 3 pv
Input noise current

B = A-weighted 1 50 pA

B=22,.22000 Hz b 80 pA
Efficiency

R=8Q,P =12W n 686 %

R =4QP =22W n 63 %
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TDA 2040

100 nF 220 pF 854984 €

cy ¢, lce ©Vs

4
Fig. 2 Test circuit 22 uF I 100 nF Izzo uF

Applications:

+V
T s 85 4985 @

R
Cy L
100nFI
—0 -V,
S
| G4 Lce
100nFI220 uF 85 4988 &

Vs=£16V
R =40Q
P, 215 W (d=0.5%)

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
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TDA 2040

Vo=+16V
R =80
P_Z30W (d=0.5%)

Fig. 5 30 W Bridge amplifier with split power supply

Dimensions in mm
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i _ U 237BG- U 247BG
TELEFUNKEN electronic U257BG:U 267 BG

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

U237 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
arbitrary U 237 BG and U 247 BG

@ No peripheral components are necessary 10 LED’s line with logarithmic scale division with

U 257 BG and 267 BG

® High input resistance

852447 €

Fig. 1 Block diagram LED scale IC

T1.2/1310.0386 E1
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U 237 BG - U 247 BG
U 257 BG- U 267 BG

Absolute maximum ratings

Supply voltage

Input voltage

Input current

Output current, maximum
Output reverse voltage

Power dissipation
Tamb = 60°C

Ambient temperature range
Ve=25V
Vs =18V

Storage temperature range

Junction temperature

Thermal resistance

Optical and electrical characteristics
Vs = 16V, Tomp = 25°C, Reference point: Ground

228

Junction ambient

Total current (incl. LED current)

Supply voltage

Step tolerance

Switching threshold hysteresis

Input current

Output saturation voltage
l01m5 =20 mA

Output current

Vs
v

h
lov.s
12

Prot

7;mb
nmb

Tag

R(hJA

Is

Vs

AV,

AV
-4

vO‘I...Ssa(

~los

Min.

12

25
5
0.5
30
Vs

690

-10...+ 60
-10...+85

-15...+125
150

Typ.

25

10

20

Max.

130

25

11

mA
mA

mw
°C
°C
°C
°C

mA

mV
mV

mA



U 237 BG - U 247 BG
U257 BG- U 267 BG

Circuit description

The IC's are driving circuits for a 6 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 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.
The input thresholds are:
U237BG: 0.2V, 04V, 06V, 0.8V, 1.0V
U247BG: 0.1V, 03V, 05V, 0.7V, 09V
U 257BG: 018V/-15dB,0.5V/-6dB,0.84V/-15dB, 119V/+15dB, 2.0V/+6dB
U 267 BG: 01V/-20dB, 0.3V/-10dB, 0.71V/-3dB, 1.0V/0dB, .41 V/+3d8
If a voltage greater than the first threshold but less than the second 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
soon.

Fig. 2 shows the 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 thresholds 01V, 0.2V,0.3...1.0 V.

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,-15dB, -10 dB...+ 6 dB.

Fig. 3 shows the circuit diagram of a bar display with 10 LED’s.

85 2294 ©
Applications: } } ~lo=20 mA

U 237BG, U247BG,
U 257BG, U267BG
®
IT1 2| I{?—Iﬁ L4J
Dy |0y D4 |05 D3 Q3 Dy Dy
74

AR AN

Fig.2 Bardisplay with 5 LED's
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U 237 BG - U 247 BG
U 257 BG - U 267 BG

-1g=20mA

U247BG, U267 BG

7
Fl [ [ [5]

U2378G, U257 BG

i L:z 3J

R

L

Fig.3 Bar display with 10 LED's

Vs=18V 17k Charging bucket sensor

aé 24508
~lg=20 mA
Os 04
6 5
U2378BG
°
\ 2 3 3
Ds |0y D4 |02 D !o D o
— W10 e 2 8203 &2 =<1
Twrss0” sy /4 #/tLuG 5400

TLUY 5400 T_yy 5400 TLUY 5400
10054 1V 80%20.8Y 60%208V 40%20.4v 20%%02V

Fig. 4 Liquid leveldisplay with linear
resistance pickup
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85 2413 @

AF -Amplifier

1N 4148

-1g=20 mA
Os 04
5
U 267 BG

®

i 2 3 4

D5 101 04 |03 03103 D2 O
/“ Linl ™~ ™
J./riidﬂ’;/ 0d84-3d3,;/—10d8’;(-20d5 8524490

Fig. 5 Logarithmic AF recording level display
with 5LED's



U 237 BG - U 247 BG
U257 BG-U 267 BG

IO.SB pF

51kQ 51 kQ 11k 1Naae AF-Ampiifier
A, Ra Ry

Vs

“lg=20mA

] [ ?Hﬂ"l

U267 BG -10¢8 X D23 U 2578BG

|:1[|172_] 3 |_4\:| Z[—BdBEj 2] 3_13_]

Dg - 15a8

Py +1548

Pioy +eum
73
- = 85 2448 @

Fig.6 Logarithmic AFrecording level display with 10 LED’s
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U 237 BG- U 247 BG
U 257 BG- U 267 BG

“lg=20 mA

~lp=20 mA

|

b

Ic1

U 247 BG

100 kQ

20 kQ

I

BC 107 B

1N 4148

10 kQ}

10k

2| 3 |4! 04{\\ |
AN

er7ra|J5-]

U 237 BG

IIILHLH

20 k@2

<l

20 kQ

IC2

20 ml{]

BC 178

ic3

[ﬂm KQ

1N 4148

BZX 55/
Cs5 Vvl

500 Q

o
agagagc

8 -ig=20mA  -ig=20 mA
b
]
s] [71 [¢] [5 '2{\.3']113']";1
, 24786 | o3 U 237 BG
1

Fig.7 Driverfor20LED’s
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U 237BG-U 247 BG
U 257 BG - U 267 BG

Dimensions in mm

f—— 28.25 — 58.285
6.4 6.4
=

u— 7

£0.35
_ ol x035
76
e 76153 — .5
schmscsl srawme
e cording 1
spuciticatiol
Plastic case
o e DIP 8

Weight max. 1g
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&
TELEFUNKEN electronic U244B - U2548B

Creative Technologies

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 ® Eligible between:
connection of LED's 5 LED’s line with linear scale division
® Different colour LED’s can be connected with U244 BorU 254 B L
arbitrary 10 LED's line with linear scale division

with U 244 B and U 254 B

Preliminary specifications

7
85 4947 € l Vl

Fig. 1 Block diagram

T1.2/1328.0586 E1
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U244B - U254 B

Absolute maximum ratings

Supply voltage Vs
Input voltage Vi
Input current h
Qutput reverse voltage Vo
Power dissipation

Tamb = 60°C Piet
Junction temperature Tj
Ambient temperature range

Vg=25V Tamb

Ve=18V Tamb
Storage temperature range Tag

Thermal resistance Min.

Junction ambient Rinua

Optical and electrical characteristics

236

Vs =16V, Tomp = 25°C, reference point: Pin 1 Ground

Total current (incl. LED current) Is

Supply voltage Vs 12
Input current -1

Output current at maximum brightness —los

25
5
0.5
Vs

690
150

-10..+ 60
-10..+ 85

-15..+125

Typ.

25

20

Max.
130

25

mA

mwW
°C

°C
°C

°C

K/w

mA

<

mA



U244B - U254 B

Circuit description

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

Light emitting diodes are connected in serles 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 U254 B 1.Threshold 110..130 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

s % -1g=20 mA bi204s
ag o,
4 7 6 3

U244B, U2548B

"5 O1 D4 |92 D3]03 D7 21

»9"4«/,9

Fig. 2 Bar display with 5 LEDs
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; 2l
GI 2
S1g=20 mA
-lg=20mA

1
b ollalolin

U244B

L]

81 25280

Fig. 3 Bar displays with 10 LEDs

Dimensions in mm

9.9 [— =8.25
P4
* f D CE'_:\]
i t
I >0.5 ‘

'r S —;
I
[

15 0.53+0.0> , I|_%0.35 H
—!
|2:54:202 L—— 7698

0.2

g9

-ording 1o DIN
escitications

384 @

Plastic case
DIP 8-leads
Weight max. 1g
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U 2066 B - U 2067 B

Monolithic Integrated Circuits

Application:

Features:

® Wide supply voltage range
@ Constant LED current

® Low power dissipation due to series
connection of LEDs

® Different colour LEDs can be
mixed easily

® One operational amplifier per channel

6 Vs

Low cost stereo LEDs scale controlier for radio, amplifier or cassette recorder

® Logarithmic scale division
@ Dual 10 LEDs scale controller possible by
series connection of U 2066 B and U 2067B

® Turn-on intervals:
5dB—5dB—-3dB—3dB— U2066B
2dB—-2dB—-2dB—-2dB— U20678B

8343000

10

<<
‘?_Ql:
<

—

+

+

]

L]

K

Vatab

Channel B

o ~NOOO A WN =

9
10

1 1

! 5

[
i
15
16

Fig. 1 Block diagram and Pin connections

T1.2/1040.0485 E1

Channel B

LED-Output 0,
LED-Output 0,
LED-Output 05
LED-Output 0,
LED-Output Og

Rectifier output

OP AMP “negative”-Input
Ground (GND)

Channel A

OP AMP “negative”-Input
Rectifier output
LED-Output 05
LED-Output 0,
LED-Output 0,
LED-Output 0,
LED-Output 0,

Supply voltage Ve
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U 2066 B - U 2067 B

Absolute maximum ratings

Reference point Pin 8

Supply current Pin 16 Vg 20 v
Input voltages Pin6,7,9,10 v, Vg-1.5 \'
Input currents Pin6,7,9, 10 4 0.5 mA
Maximum currents Pin1...5,11...15 [ 25 mA
Output reverse voltage Pin1...5,11..15 V, Vs

Power dissipation

Tomp =85°C ot 810 mw
Ambient temperature range amb -10...485 °C
Junction temperature T] 150 °C

Thermal resistance Min. Typ- Max.
Junction ambient Riua 80 K/wW
Electrical characteristics
s = 16V, T, 25 °C, reference point Pin 8, uniless otherwise specified
Supply voltage range Pin 16 v, 7 18 Vv
Total supply current Pin 16 l,s 35 mA
LED current source Pin 1,15 s 15 mA
Comparator turn-on thresholds
and tolerances (LEDs display input) U 2066 B U20678B
LEDs V. Ay, v, AV,
No. mV mV 1\ mvV

1 206 + 30 510 +30

2 364 340 644 + 40

3 644 + 50 814 + 50

4 912 +60 1021 + 60

5 1289 3+ 80 1289 + 80
Switching threshold hysteresis
(LED-Display input) Pin1...5,11...15 AV, 10 mv
Output saturation voltage Pin1...5,11...15 Vow 1.1 Vv
Input currents

V,=0V Pin7,9 i 1 pA
Pull up resistance Pin 5, 11 s, 11 10 kQ
Pull down resistance Pin 5, 11 Rs‘ 1 5 kQ
Operational amplifier

Input offset voltage Vo 10 mvV

Input offset current o 0.5 pHA
Input bias current g 1 pA

" Series circuit connection of 5 LEDs is not possible if the supply voltage is below 12 V for red LEDs and below 17 V for
green LEDs. LED should be connected then separately through external resistance. The basic function of the integrated
circuitis guaranteed down to VS = 4.5V, however without compliance of data sheet values.
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U 2066 B - U 2067 B

Open loop gain

Common mode rejection ratio
Common mode input voltage range
Output voltage swing

Output current limitation

V, =0V

.10 Pin 6, 10

Frequency compensation
Applications

LED basic circuit

Min. Typ. Max.
Gvo 80 dB
CMR 80 dB
Vie 0 Vg-1.5 v
Yo 0 Vs-15
/0 30 mA
internal

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) iftheinputvoltageiszero (V=0 V),
they are “turned-off” (non-conducting) if the input voltage is greater than the 5th turned-on threshold.

Minimum supply voltage requiremen_l depends upon the colour and V_ of the LED, i.e.

Vomin = Z Ve+2V

whereas V_ is worst case value of the LEDs forward voltage

with red colour
green, yellow, orange

V.=2V
V=3V

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

85 4607 \:\ \\:\ \\\ \:\ \:\

Fig. 2 Series circuit for 5 LEDs

LEDs SP|SP|SP|SP|SP
colour 50|41 (3223 |14
5 green 17V [14V (11V | 8V | 5V
5 red 12v |10V | 8V | 6V | 4V

4green/1red |16V [14V |11V | 8V | 5V
3green/2red ([15V [13V |11V | 8V | 5V

Fig. No. 2 3 4 5 6

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:
_ Vo-Ve
15 mA

Different connection possibilities are shown in table 1 together with appropriate diags. 2...6.
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U 2066 B - U 2067 B

8546080 854009 €

Fig. 3 4 LEDs in series Fig 4. 3 LEDs in series
1 LED in parallel - 2 LEDs in parallel

85 46108 ﬁ;->vs 8548110
Fig. 5 2 LEDs in series Fig. 6 1 LED in serie
3 LEDs in parallel 4 LEDs in parallel

LEDs turn-on threshold level settings

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

_ 1289 mv

G =
v/ 2

,whereas V, inmV___for the 5th LED.

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

rms’

1289x100 kQ _
2122

For exact dimensioning use a potentiometer (A,) of value 400...500 kQ

when R, =100 kQ, then R, = 430 kQ
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U 2066 B - U 2067 B

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

LEDs No. | U2066B | U2067 B v
1 34 84 mVrms
2 60 106 mvrms
3 106 134 mvrms
4 150 168 mvrms
5 212 212 mVrms

Table 2: Different input voltages, V; in mVrms

A
CoT 1 ur LYURT-Y!
8634812 @

Fig. 7 Circuit with G, = 4.3

10 LEDs scale controller circuit

ltis possible to build a dual 10 LEDs scale controller indicator by series connection of U2066 Band U 2067 B
with appropriate gain factors.
Example: Calculation of gain factor G, for U 2067 B:
G. = 1289 mvV

2TV vz
Thefifthturn-ontevel of U 2066 Balwayslies 10 dBlowerthanthefifth turn-onlevel of U2067 Bi.e.afactor 3.16;
therefore:

9]

1
€=3.16 or G1 =3.16 G2

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

From the table 3 of comparator turn-on threshold and its specified input voltages in dB, one can obtain:

A 1289
V. =911mV=+6dBandR, =100 kQ; then Gy = ———=
max ! Tonxv2

when G, =1and R, =100 kQ, G, = 3.16xG, = 3.16
then R, =3.16 xR, =316 kQ

LED1 |LED2 |LED3 |LED4 | LED5 (LED®6 |(LED7 | LED8 | LEDS9 [LED 10

—20 ~15 -10 -7 —4 -2 0 +2 +4 +6 dB
46 81 144 204 288 363 456 574 723 911 mV

Table 3: Comparator turn-on thresholds for 10 LEDs

TVs

4] 03 03 bs  Dg
71 RDNURNS
16 15 4 13 12 "

D) . U 2066B

4,74F Vi
10 kQ)

Gy=1 1uF
8548108

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

i max
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U 2066 B - U 2067 B

Dimensions in mm

|-
0.35
1.6
8.8
L CY £ T T2 CF CF T

.......... — Q@' Case
. . e DIP 16
I LR O L L L Lk L sem e Weight max. 1.5 g
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TELEFUNKEN electronic

Creative Technologies

U 2068 B

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

20 %

@ Different colour LED’s can be
mixed easily

® One independent connectable
operational amplifier per channel

® Turn-on intervals:
6dB-6dB-3dB-3dB

Channel A

Ground

Fig. 1 Block diagram and
Pin connections

T1.2/361.0184 E1

Channel B -
%
I

P
>

Ystap T

Channel B

1: LED-Output O,

2: LED-Output 0,

3: LED-Output O,

4: LED-Output O,

5: LED-Output Oy
6: Comparator input V;
7: OP AMP-Output OUT
8: OP AMP “negative”-input
9: OP AMP “positive”-lnput
0: Ground {(GD)

-

Channel A

11: OP AMP “positive”-Input
12: OP AMP “negative”-Input
13: OP AMP-Output OUT

14: Comparator input V;

8 15: LED-Output Oy

“ 16: LED-Output O,

7 17: LED-Output O

18: LED-Output O,

19: LED-Output O,

20: Supply voltage VS

84 4380 @
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U 2068 B

Absolute maximum ratings

Supply voltage Pin20 V, 20 \%
Input voltages Pin6,8,9,11,12,14 V, Ve—1.5 \Y
Input currents Pin6,8,9,11,12,14 |/ 0.5 mA
Maximum currents Pin1...5,15...18 [, 30 mA
Output reverse voltage Pin1...5,15...19 V, Vg
Power dissipation
Tomp=85°C rot 810 mw
Ambient temperature range amb -10...+ 85 °C
Junction temperature T’ 150 °C
Thermal resistance Typ. Max.
Junction ambient Riua 80 K/W
Electrical characteristics
Vg=16V, T =25°C, reference point Pin 10
Supply voltage range Pin20 V" 18 \Y
Total supply current Pin20 /g 40 mA
LED current source Pin1,18 I, 156 mA
Comparator turn-on thresholds v AV
and tolerances (LED-Display input) m\l/ m\;
—12dB 216 +30
—6dB 560 £30
0dB 1260 +30
+3dB 1860 *+60
+6dB 2710 +80
Switching threshold hysteresis
(LED-Display input) Pin1..5,15..19 AV, 10 mV
Output saturation voitage  Pin 1..5,15..19 V. 1.1 \"
Input currents
V=0V Pin6, 14 -/, 1T A
Pull up resistance Pin5,15 Ay . 10 kQ
Pull down resistance Pin5 15 Ay kQ

Y Series circuit connection of 5 LED's is not possible if the supply voitage is below 12 V for 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 Vg = 4.5 V, however without compliance of data

sheet values.
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Operational amplifier
Input offset voltage
Input offset current
Input bias current

Open loop gain

Common mode rejection ratio

Common mode input range

Output voltage swing

Output current limitation
V,,3,=0V

Load resistance

Channel separation
Channel A-Channel B

Frequency compensation

Slew rate

Applications

LED basic circuit

Min.

80

60

Typ.

80

10

internal

0.5

Max.

10
0.5

Vg-1.5
Vg-15

30

mVv
pA
pA
dB
dB

mA
kQ

dB

V/us

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 (V; = 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 V, of the LED, i. e.:

VSmin=z vF+ 2V

whereas V. is worst case value of the LEDs forward voltage

with red colour
green, yellow, orange

V,=2V
V,=3V

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

85 4607 \2\ \\\\ \\\

Fig. 2 Series circuit for 5 LEDs

D

N

LEDs SP|SP|(SP|SP|SP
colour 50(41|32123(14
5 green 17V|{(14V|1NV |8V |5V
5 red 12vijiov|8Vv 6V |4V
4 green/ired (16 V[14V |11V |8V |5V
3green/2red(15V |13V |11V [BV |5V
Fig. No. 2 3 a 5 6

Table 1: Supply voltage requirement for different
configurations; S = Series, P = Parallel
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If the supply voltage is lower than above mentioned, then some of the LEDs must be connected to supply
voltage Vg with external resistance R as shown in Figs. 3...6.

The resistance value R is calculated as follows:
Y
15 mA

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

R
854508 @ 854609 €
s
Fig.3 4 LEDs in series Fig.4 3 LEDs in series
1 LED in parallel 2 LEDs in parallel

D4
N
85 46100 OVS B546110
Fig. 5 2 LEDs in series Fig. 6 1 LED in series
3 LEDs in parallel 4 LEDs in parallel
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Headphone 470 Q
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[l—o v;5=580mA%0dB
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F
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BAT 41)

|10|
1uF

A
I—OViB—SBO mV=0dB

100 kQ
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Dimensions in mm
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Case
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