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Summary of Digital Integrated Circuits

contained in Data Book 1976/77, German edition
(Order No. B1572)

1. TTL Series FL 100-7400

With exception of the following types FLJ 331, FLJ 471, 74278, 74279, 74284, 74285, 74298,
FLJ 101, FLQ 141, FLR 111, FLR 121, FLR 151, series FL 100 can also be supplied in temper-
ature range 5.

FLH 101
FLH 111
FLH 121
FLH 131
FLH 141
FLH 151
FLH 161
FLH 171
FLH 181
FLH 191
FLH 191 S
FLH 201
FLH 201 S
FLH 201 T
FLH 211
FLH 221
FLH 231
FLH 241
FLH 251
FLH 271
FLH 271 S
FLH 271 T
FLH 281
FLH 291
FLH 291 S
FLH291 T
FLH 291 U
FLH 321
FLH 331
FLH 341
FLH 351

FLH 361
FLH 371
FLH 381

6

7400
7410
7420
7430
7440
7450
7451
7453
7454
7402
7402 S 1
7401
7401 S 1
7401 S 3
7404
7480
7482
7483
4929
7405
7405 S 1
7405 S 3
7442
7403
7403 S 1
7403 S 3
7426
4930
4931
7486
7413
7414
7443
7444
7408

Quadruple 2-input NAND-gate

Triple 3-input NAND-gate

Dual 4-input NAND-gate

8-input NAND-gate

Dual 4-input NAND-powergate

Dual 2+2-input AND/OR-gate, inverting with expander node
Dual 2+ 2-input AND/OR-gate, inverting
2+2+2+2-input AND/OR-gate, inverting with expander
2+2+2+2-input AND/OR-gate, inverting

Quadruple 2-input NOR-gate

as FLH 191/195, however output 6.5 V/500 uA
Quadruple 2-input NAND-gate with open collector output
as FLH 201/205, however output 15 V/250 puA

as FLH 201/205, however output 5.5 V/50 pA
Hexinverter

1 bit fulladder

2 bit fulladder

4 bit fulladder

Dual 2-input NAND-gate and quadruple inverter
Hexinverter with open collector output

as FLH 271/275, however output 15 V/250 pA

as FLH 271/275, however output 5.5 V/50 pA
BCD-decimal decoder

Quadruple 2-input NAND-gate with open collector output
as FLH 291/295, however output 15 V/250 pA

as FLH 291/295, however output 5.5 V/50 pA

as FLH 291/295, however output 15 V/50 pA
Quadruple 2-input NAND-powergate

Dual 5-input NAND-gate

Quadruple 2-input exclusive OR-gate

Dual 4-input NAND-Schmitt Trigger

Hex NAND-Schmitt Trigger

Excess 3-decimal decoder

Excess 3-Gray-decimal decoder

Quadruple 2-input AND-gate



FLH 391
FLH391 T
FLH 401
FLH 411
FLH 421
FLH 431
FLH 441
FLH 451
FLH 461
FLH 471
FLH 481
FLH 481 T
FLH 491
FLH491 T
FLH 501
FLH 511
FLH 521
FLH 531
FLH 541
FLH 551
FLH 561
FLH 571
FLH 601
FLH 611
FLH 621
FLH 631
FLH 641
FLH 731
FLH 731
FLH 661

FLJ 101
FLJ 111
FLJ 121
FLJ 131
FLJ 141
FLJ 1561

7409
7409 S 1
74181
74182
74180
7485
74 H 87
74 H 183
4934
4935
7406
7416
7407
7417
7412
7423
7425
7437
7438
7448
74184
74185 A
74132
7422
7427
7432
49703
49713
4971381
7428
7433
74128
7483 A
74283
74125
74126
74136
74147
74148
7470
7472
7473
7476
7474
7475

Quadruple 2-input AND-gate with open collector output

as FLH 391/395, however output 15 V/250 uA

4 bit arithmetic logic unit (ALU)

Lookahead carry generator for ALU

8 bit parity generator

4 bit comparator

4 bit complement unit

Dual 1 bit fulladder

Hexinverter with expander node and open collector
Hexinverter with expander node

Hexinverter with open collector output with 30 V/40 mA
Hexinverter with open collector output with 15 V/40 mA
Hexinverter with open collector output with 30 V/40 mA
Hexbuffer with open collector output with 15 V/40 mA

Triple 3-input NAND-gate with open collector output

Dual 4-input NOR-gate with strobe and expander node

Dual 4-input NOR-gate with strobe

Quadruple 2-input NAND-powergate

Quadruple 2-input NAND-powergate with open collector output
BCD-7-segment decoder

6 bit binary BCD converter

6 bit binary BCD converter

Quadruple 2-input NAND-Schmitt Trigger

Dual 4-input NAND-gate with open collector output

Triple 3-input NOR-gate

Quadruple 2-input OR-gate

Hex delay element

Dual 3-input NAND-Schmitt Trigger with high input impedance
Dual 3-input NAND-Schmitt Trigger with high input impedance
Quadruple 2-input NOR-gate

Quadruple 2-input NOR-gate with open collector

Quadruple 2-input NOR-buffer for 50-Q-lines

4 bit fulladder

4 bit fulladder

Quadruple 1-input AND-gate with control input and tri-state output
Quadruple 1-input AND-gate with control input and tri-state output
Quadruple 2-input exclusive OR-gate with open collector output
4 bit decimal BCD converter

3 bit decimal BCD converter

3+3-input JK flipflop

JK-Master-Slave flipflop

Dual JK-Master-Slave flipflop with reset

Dual JK-Master-Slave flipflop with set and reset

Dual D-flipflop

Quadruple D-flipflop



FLJ 161 7490 A Decimal counter
FLJ 171 7492 A Divide-by-twelve counter
FLJ 181 7493 A 4 bit binary counter
FLJ 191 7495 A 4 bit shiftregister, reversible
FLJ 201 74190 Reversible decimal counter
FLJ 211 74191 Reversible 4 bit binary counter
FLJ 221 7491 A 8 bit shiftregister, serial in/out
FLJ 231 7494 4 bit shiftregister, parallel in, serial out
FLJ 241 74192 Decimal counter with one clock input each for up and down count
FLJ 251 74193 4 hit binary counter with one clock input each for up and down count
FLJ 261 7496 5 bit shiftregister
FLJ 271 74107 Dual JK-Master-Slave flipflop
FLJ 281 74104 JK-Master-Slave flipflop with JK input
FLJ 291 74105 JK-Master-Slave flipflop with J, K and JK inputs
FLJ 301 74100 Eight D flipflop
FLJ 311 74198 Universal 8 bit shiftregister, reversible
FLJ 321 74199 Universal 8 bit shiftregister
FLJ 331 7497 Programmable 6 bit rate multiplier
FLJ 341 74110 JK-Master-Slave flipflop with data leckout
FLJ 351 74111 Dual JK-Master-Slave flipflop with data lockout
FLJ 361 74118 Hex RS-flipflop with common reset
FLJ 371 74119 Hex RS-flipflop with separate reset
FLJ 381 74196 Decimal counter for 50 MHz
FLJ 391 74197 4 bit binary counter for 50 MHz
Fi.J 401 74160 Synchronous decimal counter with set and reset
FLJ 411 74161 Synchronous 4 bit binary counter with set and reset
FLJ 421 74162 Fully synchroncus decimal counter with set and reset
FLJ 431 74163 Fully synchronous 4 bit binary counter with set and reset
FLJ 441 74164 8 bit shiftregister, parallel out
FLJ 451 74165 8 bit shiftregister, paraliel in
FLJ 461 74166 Universal 8 bit shiftregister
FLJ 471 74167 Programmable decimal rate multiplier
FLJ 481 4932 Dual 8 bit shiftregister
FLJ 491 49702 Quadruple D-flipflop with common reset
FLJ 501 49704 Dual 4 bit binary counter for 50 MHz
FLJ 511 49705 Dual decimal counter for 50 MHz
FLJ 521 74115 Dual JK-Master-Slave flipflop with data lockout
FLJ 531 74174 Hex D-flipflop with commaon reset
FLJ 541 74175 Quadruple D-flipflop with common reset
FLJ 551 74194 Synchronous 4 bit parallel shiftregister, reversible
FLJ 561 74195 Synchronous 4 bit parallel shiftregister with JK inputs
74109 Dual JK flipfiop with set and reset
74173 Quadruple D-flipflop with tri-state output
74176 Decimal counter for 35 MHz
74177 4 bit binary counter for 35 MHz



FLK 101
FLK 111
FLK 121
FLL 101
FLL 111
FLL111 T
FLL 121 U

FLL121V
FLL 131
FLL131 T
FLL 141
FLL141 T
FLL 151
FLL 171
FLL171 T
FLQ 101
FLQ 111
FLQ 121
FLQ 131
FLQ 141

FLY 101
FLY 111
FLY 121
FLY 131
FLY 141
FLY 151
FLY 161
FLY 171
FLY 181

74178
74179
74278
74279
74298
74121
74122
74123
74141
7445
74145
7446 A

7447 A
49700
49700 S1
49701
49701 S1
74142
74143
74144
7489
7481 A
7484 A
74170

74172
7460

74150
74151
74153
74154
74155
74156
74157
74120
74284
74285

2. LSL-Series FZ 100

FZH 101 A, FZH 105 A Quadruple 2-input NAND-gate

FZH 111 A, FZH 115 A Quadruple 2-input NAND-gate with N-input
FZH 121, FZH 125
FZH 131, FZH 135

4 bit parallel shiftregister

4 bit parallel shiftregister

4 bit priority register

Quadruple RS-flipflop with separate reset inputs

Quadruple 2 bit dataselector with memory

Monostable multivibrator

Monostable multivibrator with reset

Dual monostable multivibrator with reset

BCD-decimal decoder-driver for indicator tubes

BCD-decimal decoder-driver with open collector outputs

as FLL 111, however outputs 15 V/80 mA

BCD-7-segment decoder-driver with open collector outputs with
30 V/40 mA

as FLL 121 U, however outputs 15 V/40 mA

Dual AND-powerdriver for 30 V/160 mA and dual 2-input NAND-gate
as FLL 131, however outputs 60 V/160 mA

Quadruple powerdriver for 30 V/80 mA

as FLL 141, however outputs 60 V/80 mA

Decimal counter, latch, decoder and driver for indicator tubes
4 bit binary counter, latch 7-segment decoder and driver

4 bit binary counter, latch 7-segment decoder and driver

64 bit random access memory

16 bit random access memory

16 bit random access memory

16 bit random access memory, 4 words of 4 bits

256 bit random access memory with tristate outputs

16 bit random access memory

Expander for FLH 151, FLH 171 and FLH 511

16 bit data selector/multiplexer

8 bit data selector/multiplexer

Dual 4 bit data selector/multiplexer

4 bit binary decoder/demultiplexer

Dual 2 bit binary decoder/demultiplexer

Dual 2 bit binary decoder/demultiplexer with open collector outputs
Quadruple 2 bit data selector/multiplexer

Dual pulse synchroniziser

Dual 4 bit parallel multiplier

Dual 4 bit parallel multiplier

Dual 5-input NAND-gate
Dual 5-input NAND-gate with N-input



FZH 141, FZH 145
FZH 151, FZH 155
FZH 161, FZH 165
FZH 171, FZH 175
FZH 181, FZH 185
FZH 191, FZH 195
FZH 201, FZH 205
FZH 211, FZH 215
FZH 231, FZH 235
FZH 241, FZH 245

FZH 251, FZH 255
FZH 261, FZH 265
FZH 271, FZH 275
FZH 281, FZH 285
FZH 291, FZH 295
FZJ 101, FZJ 105
FZJ 111, FZJ 115
FZJ 121, FZJ 125
FZJ 131, FZJ 135
FZJ) 141, FZJ 145

FZJ 141 A, FZ) 145A

FZJ 1561, FZJ 155

FZJ 151 A, FZJ 155A

FZJ 161, FZJ 165
FZK 101, FZK 105
FZL 101

FZL 111

FZL 121, FZL 125
FZL 131, FZL 135
FZL 141, FZL 145

3. MOS-Circuits

SAJ 131, SAJ 135

Dual 5-input NAND-powergate with N-input

Dual AND/QR-gate with N-input

Quadruple LS| -TTt-level-converter

Dual 4-input NAND-gate with expander nodes N, and N-input
Quadruple TTL-LSL-level-converter

Triple 3-input NAND-gate with N-input

Hexinverter with strobe inputs

Quadruple 2-input NAND-gate with open collector output and N-input
Dual 5-input NAND-gate with open collector output and N-input
Dual 4-input NAND-Schmitt-Trigger with expander node N, and
N-input

Quadruple 2-input AND-gate with N-input

Dual 2-input NAND-gate and quadruple Inverter

Quadruple 2-input exclusive-OR-gate with N-input

Quadruple 2-input NOR-gate with N-input

Quadruple 2-input OR-gate with N-input
JK-master-slave-flipflop with two J and K-inputs
JK-master-slave-flipflop with N-inputs

Dual JK-master-slave-flipflop with set and reset

Quadruple D-flipflop

Synchronous decimal counter

Synchronous decimal counter with N-input

Synchronous 4-bit-binary counter

Synchronous 4-bit-binary counter with N-input

4-bit shiftregister with N-inputs

Timing circuit with N-input

BCD-decimal decoder-driver for indicator tubes
BCD-7-segment decoder-driver

Short-circuit-proof power stage with open collector output
Short-circuit-proof power stage with open emitter output
Short-circuit-proof driver stage

SAJ 1314, SAJ 135-1 Frequency divider 1000: 1
SAJ 131 A, SAJ 135 A

SAJ 131 A,
SAJ 135 Al

SAJ 141
SAJ 205
SAJ 341
SAJ 410

S 120
S

5163
10

Frequency divider 1000 : 1 with external reset
Frequency divider 1000:1, 100:1, 10:1
Staircase generator for electronic organs
4-decade counter (also for clock applications)
7-stage frequency divider for electronic organs

Push button dialler
Automatic bass system for electronic organs



5175
S 178
5181
S 187
§ 190

S 551
S 552

S 564 Receiver
S 556 Transmitter

S 607
TDA 1195

Triple programmable analog memory
Video impuise generator

Movie camera controller

Frequency synthesizer

Digital multimeter IC

Decader for FM road-traffic information service, used in car radios

Infrared remote control system for TV sets
10 k Bit ROM for character generators
Electronic selector switches for AF signals (four channels}
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New Type Nomenclature for Integrated Circuits')

The code consists of: Three letters followed by a serial number ‘
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 significance, except the letter H which stands for hybrid
circuits.

B. Family circuits
These are digital circuits related in their specifications and primarily designed to be
mutually connected.
The first two letters identify the family.

The third letter: indicates the operational temperature range or exceptionally, another
significant characteristic.
A — No temperature range specified
B- DOto+ 70°C

C--55to+125°C If a circuit is designed for a wider temperature range, but does
D--=26t0o + 70°C not qualify for a higher classification, the code letter for the
E~-~-25t0+ 85°C narrower temperature range is used.

F - 40to + 85°C
The serial number: may be either a 4-figure number {assigned by PRQ 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 extended to a
4-digit number by adding zeros {0} before them.
A version letter: can be added to indicate a variant of a basic type.
— For package variants the following letters are recommended:
C: Cylindrical package F: Flat pack
D: Dual in-line 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.
Examples: GXB10000: Digital circuit, GX-family; temperature range: 0 to 70 °C; circuit de-
rived from the MC10000.
TDA1000: Analogue circuit; temperature range: not specified; serial number:
1000.

Former code

First two letters: same as new code.
The third letter: indicates the function

H — Combinatorial circuit N — Bi-metastable or multi-metastable
J — Bistable or multistable sequential sequential circuit
circuit {static) Q - Read-write memory circuit
K — Monostable sequential circuit R - Read-only memory circuit
L — Level converter {dynamic) S - Sense amplifier with digital output

Y ~ Miscellaneous

The third figure {of the serial number of three figures) indicates the operating temperature

range.
0 — No temperature range specified 4-+15to + 55°C
1~ Oto+ 70°C 5-—-25t0+ 70°C
2—--551t0+125°C 6-—40to+ 856°C

3——-10to+ 85°C
') Applied since 1973,
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General Mounting Instructions

1. Plastic plug-in package

Plastic packages are soldered on the side of the printed circuit board opposite to the case, the
pins are vertically bent and fit into holes at an equal distance of 7.6 X 2.54 mm and a diameter
of .7 to .9 mm.

The distance between the package and the printed circuit board is determined by shoulders
{see picture}.

After inserting the package into the printed circuit board two or more pins should be bent at an
angle of app. 30°. Thus the package need not be held down while soldering.

The maximum allowable solder temperature for iron soldering amounts to 265 °C (max. 10 s)
and for dip soldering 240 °C {max. 4 s).

B65min
I gy -
AV AA 3
05* tin solder 78
S
25, e
2. Flat-pack

a) Soldering on the side of the printed board opposite to the case. After bending the leads ver-
tically the caseis inserted into holes of .6 to .8 mm diameter in the printed circuit board. The
distance of the bend from the case may not be below .8 mm (see picture 1).

After inserting the case into the printed circuit board two or more leads should be bent at an
angle of app. 30° (see picture 1).

Thus the case need not be held down while soldering.

The leads should be clipped before soldering.

Iron or dip soldering may be applied.

The maximum solder times are:
tmax = 2 s for 300 °C solder temperature
tmax = B s for 250 °C solder temperature

2 | % bending radius 0.1 mm

tin solder
06°
L R
iz
picture 1
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b) In case of soldering on printed circuit board {picture 2), holes are not necessary. The leads
are connected to the printed circuit by iron soldering or spot welding.

The maximum solder times are:

tmax = 15 s for 250 °C solder temperature

tmax = 12 5 for 300 °C solder temperature

toa = 7 8 for 350 °C solder temperature

Thereby the minimal soldering distance from the case must be at least 1.5 mm.

T

I [ ] d
o —— .
wori—— e ]
||||||||||m".: ﬁmmlllm
tin solder L v
spot welding /
picture 2 conduc for

¢) Miniature plastic package
I. Bending of the leads
When bending, the leads must not be stressed between leads and case.
The distance of the bend from the case may not be below .4 mm; bending radius more than
B mm.

H. Soldering

iron soldering: Solder temperature 245 °C max. 10 s. The minimum soldering distance
from case must be at least 1.5 mm. Maximum case temperature 150 °C,
no stress between leads and case.

Spot welding } Solder temperature 245°C max. 4 s. The minimum soldering distance

Dip soldering | from case must be at least 1.5 mm; maximum case temperature 150 °C,
no stress between leads and case.

3. Package 5 H 8 DIN 41873 and similar cases with 8, 10 and 12 pins

The position of the case is arbitrary. The pins may be bent up to a minimum distance of
1.5 mm from the case.

The pins should be clipped before soldering.

iron or dip soldering may be applied.

The maximum solder times are
a) for dip soldering #,..,= 5 s for 250 °C solder temperature

tmax = 4 8 for 300 °C solder temperature
b) for iron soldering t,., = 15 s for 250 °C solder temperature
tmax = 12 s for 300 °C solder temperature

tadius 0.5 mm

-
tin solder
o @ g UEohs0s°
e 9
picture 3 %R
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Glossary of Terms

1. Main terms

a suppression

a intermodulation

AC alternating-current voltage
AF audio frequency

AM amplitude modulated
B Bandwidth

C capacity

CMRR common mode rejection ratio
DC direct voltage

f frequency

Af frequency deviation
FM frequency modulation
G giga {10-)

G gain

Hz cycles per second (Hertz)
7 current

Iee supply current

IF intermediate frequency
k harmeonic distortion

K Kelvin

k kilo {10%)

L inductance

m milli {107%)

M mega {10°)

m linearity

m modulation factor

Mw medium wave

P power dissipation

Q Qg Q-factor

R resistance

RF radio frequency

SIN signal to noise

T temperature

t time

vV, Vv voltage

Vee supply voltage

Vi, noise voltage

w watt

z impedance

4 Zener

2. Index terms

AF
AM
amb
B

C

c

D

E
eff
fb
FM
G

i

IF

i
lim
Ik
rmod
o
oD
osc

PP

q

RF

8

sy

S/N

thsamb
'scase

tot

v

v

audio frequency
amplitude modulation
ambient

base

coliector

capagcity

differential

emitter

effective

feedback

frequency modulated
generator

input

intermediate frequency
junction

limiting

leakage

modulated

offset

overdrive

oscillator

peak to peak

output

radio frequency
storage

system

signal to noise
thermal (system-air}
thermal (system-case)
total

open loop

voltage

1b



Quality Data for Analog Integrated Circuits

1. Warranty

If incoming testing shows that the AQL (Acceptable Quality Level} figures stated are exceeded,
the customer is entitled to refuse acceptance and demand repiacement of the shipment re-
ceived.

2. AQL-figures

The AQL-figures define the maximum number of defective components up to which a ship-
ment received must be accepted.

Electrical defects

Single AQL, gradual electrical defects (1) .66
Single AQL, critical electrical defects (2} A0
= AQL, electrical defects .65

Mechanical defects

Single AQL, gradual mechanical defects (3) 1.00
Single AQL, critical mechanical defects (4) .65

X AQL, mechanical defects 1.00
Breakdown of defects
ad 1; Defects affecting the function in a minor way {electrical data too low or too high,
noise etc.).
ad 2; Catastrophic failures (no function, short circuits between the pins, no output} and

defects seriously limiting the function {oscillation, high noise level, falling helow
maximum data by more than 50%]}.

ad 3: Slight mechanical defects (missing type-marking, marking difficult to identify,
wrong dimensions, heavy stamping burs at the pins, bent pins).

ad 4 Catastrophic failures {broken or cracked packages, wrong type-marking, wrong
position of the package-nose or marking of pin 1, pins not solderable).

3. Receiving quality

The figures shown in the table are warranty-figures. However, the Average Qutgoing Quality
{ADQ) of shipments is considerably higher, i.e. the proportion of defective components is
much smaller than indicated by the AQL-figures.

4. Random sample testing

The AQL-figures are warranted for tests in accordance with random sampling test pian MIL
Std. 105 D inspection level |l

5. Rejections

Returned IC’s can be accepted only if the faulty samples are added to the rejected delivery.

16



Quality Figures for Analog Integrated Circuits

Random-sampling test-plan for normal inspection (MIL-Std. 105 D, inspection level Il)

Lot-size sample 0.10 | 0.156 | 0.26 0.40 0.65 1.0 1.5 25 6.5
size AcRe|AcRejAcRe| AcRe | AcRe | AcRe | AcRe | AcRe Ac Re
2to 8 2 l 01
9to 15 3 1
16tc 25 5 01
26tc 50 8 01 l 12
51to 90 13 01 ‘ 23
91to 150 20 01 t 12 34
151ta 280 | 32 01 ‘ § 12 | 23 56
281t0 500 50 01 ‘ 12 | 23| 34 78
501to 1200 | 80 01| ¢ 12| 23| 34| 56 1011
1201 to 3200 | 125 01 t 4| 12] 23| 34| 56| 78 1415
3201 to 10000 | 200 ’ 12| 231 34| 56 | 78 l1om 2122
10001 to 35000 | 315 12|23| 34| 56| 78 (1011|1415
35001 — 150000 | 500 12|223(34| 56 1 78 |1011]|1415(|21 22
150001 — 500000 | 800 23|34(|56| 78 [1011| 14152122 '
500001 and more| 1250 34|56 (78(1011[1415(2122] #

Ac = permissible number of defective sample elements: lot accepted
Re = exceeding number of defective sample elements: lot rejected

Additional requirement

As the combination “Acceptance 0 and Rejection 1" has a low degree of significance the next
larger sample-size is to be used.
Our deliveries are subject to the “Allgemeine Verkaufsbedingungen fiir Erzeugnisse und
Leistungen der Elektroindustrie” {General Sales Conditions for Products and Performances
of the Electrotechnical Industry} and the “Allgemeine Lieferbedingungen fiir Erzeugnisse
und Leistungen der Elektroindustrie’” {General Delivery Conditions for Products and Per-
formances of the Electrotechnical Industry).

17



AM/FM IF Amplifier

TAA991D
TAA991Q |

Combined AM/FM tF amplifier for radio receivers. The circuit is suited for AC- and batteryop-
erated sets. An additionally available control voltage {pin 12) permits contro! of a RF-pre-

amplifier stage.

® Good control for AM operation

® Good limiting qualities for FM operation
® Low current requirement

® Low supply voltage dependance

Package outlines
TAA 991 D

Plasti¢ plug-in package
14 pins, duakin-line
20 A 14 DIN 41866

Weight approx. 1.1 9
Circuit diagramm

1925 ——=

Dimensians in mm

TAA 991 Q

Type i

Ordering codes

TAA 991 D |
TAA 991 Q

T
1%.2.03

Plastic plug-in package

14 pins, quad-in-line
similar 20 A 14 DIN 41866
Weight approx. 1.1 9

o1

ﬁklj.’?a 3.Ek|jff~| J
= T

Fy —l\
F

12

130 S
Bk

g

P02

|7 03

7 Dt

B P

[

R

4

25k

RSQSK Ry [s00%

<6

Absolute maximum ratings

Supply voltage
Storage temperature
Junction temperature

Thermal resistance (system-air)

18

11

—30to +125
T, 150

120

067000-A289
Q67000-A726

°C
K/w



TAA 991D

TAA 991 Q

Range of operating
Supply voltage Vee 4510 11 \
Ambient temperature in operation T amb —15to +18 °C
Electrical characteristics (7 ,,,, = 25°C)
AM operation (f;r = 460 kHz, Vcc = 5 V)
Total current consumption (without signal) Icc 3.6 mA
Collector current of Tr 3 (without signal) Ig 2 mA
Stabilized voltage Vis 2.8(2.6-3.2) A"
Voltage gain G, 80 dB
Control range 4G, 50 dB
Voltage starting control’) Vietr 50 uv
Feedback voltage (Vo= 50 uV; froa= 1 kHz; m=80%) —Vy 200 (>100) mV
AF output voltage Vaar 120 mV
(Viett=50 WV; fmoa = 1 kHz; m=80%)
Input voltage causing overdrive Viest 15 mV
AM operation (- = 460 kHz, V.. = 9 V)
Total current consumption (without signal) I 6 mA
Collector current Tr 3 (without signal) 6 2 mA
Stabilized voltage Vis 2.9(2.6-3.2) v
Voltage gain v 90 dB
Control range 4G, 60 dB
Voltage starting control') Viest 15 uv
Feedback voltage (Viey=15 wWV, fmoa=1 kHz, m=80%) V4 200 (>100) mV
AF output voltage (Vieg=15 uV, froa=1 kHz, m=80%) Vjar 120 mV
Input voltage causing overdrive Viess 25 mV
Harmonic distortion (Vig=15mV, fnoa=1 kHz, m=80%) k <10 %
AF output voltage (Veu=15mV, f0a=1 kHz, m=80%) Vgar 300 mV
Base current of Tr 6 (V,.g=15 mV, fy.q=1kHz, m=80%) Is <30 uA
Input voltage starting prestage control Leff 1 mV

Vier=200uV V,, >2.8 \"
Prestage control voltage Vin=3 mV Vi, =5 Vv
Input impedance (V.4 = 50 uV) Z 1250/100 Q/pF
FM operation (f = 10.7 MHz; V.. = 5 V; Af = 75 kHz; f,0a = 1 kH2)
Voltage gain G, 76 dB
Input voltage for limiting?) Viett 300 uVv
AF output voltage Vaar 200 mV
FM operation (fir=10.7 MHz; V,.=9 V; Af= £75 kHz; f,.a= 1 kH2)
Voltage gain G, 86 dB
Input voltage for limiting?) Viett 225 uv
AF output voltage (Vi = 100 mV) Vaar 300 mV
AM suppression (m = 30%) Vew/Vam | 50 dB
Input impedance (Vieg = 2 mV) Z; 150/70 Q/pF

View 10

=—dB.

AF 3

'} Start of regulation is defined as the input voltage for which

2) Start of limiting is defined as the input voltage at which the AF output voltage has dropped by 3 dB;

potential is Vi = 100 mV.

reference

19



TAA 991D

TAA 991 Q
Test circuit
100|nF + @C
__ e
- a
TAASIID S>—otfd L T3 | d 0k
TAASIQ-T | [f4B0KHzL
Var
ImF
1ok i I
TZSJLF T1OOHF Vib Vol Vap Kk

W, =77 HF-litz 12x 0.04 Cul
W, = 55 HF-litz 12x 0.04 Cul

Application circuit

100nF *Vee
I fie=107MHz

HF - Reg.- voltage

Stabilized
voltage28V

10.7MHz
|

1
B
|
|
|
1

W, =77 HF-litz 12x 0.04 Cul
W, = 55 HF-litz 12x 0.04 Cul
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TAA 991D

Vit

TAA991Q
AM operation {f;z =460 kHz)
AF vutput voltage versus AF gutput voltage versus
input voltage supply voltage
¥ mv
09 60
-HiHH
08
Varett | || Vee=9Y ||| LA 50 i =5V const
- H 1
T 0.7 LI moa -“‘.HZ il | fmod = TkHz
e it m = 80%
06 WAl 40
Bl
05 IR 0| A
il . %
i i pd
TR A ,
03 AL H'H il 2
. } Btz
12 ocpapmttt” || ||
4 w
01 il L
i Ll
i L] 0
we w05 wé w3 w0l v 0 2 & & 8 W 1y
— Vigy — ¥y
Harmonic distortion versus Prestage control voltage v.
input voltage input voltage
% y
12 9
[ mf (LI
| 5 | T
X 10 Voo =9¥ L I Vee =9V
? m = 80% b \
\
8 6
5 \
]
r=0H .
i TN
ML
[ ¥ 1 m
r-Tkhz
™ i
) /
N 1
: 8 =
ws ot ow? w2l wdh o owd oot W wly



TAA 991 D
TAA991Q

FM operation {fir=10.7 MHz}

AF output voltage versus

input voltage
my
T Ly T
450 .
Vareit Ve =3V I
Tanu i | i m
M 0 I
- af=1skiz T
LT I
AT
250— /l 1B
A Af =50kHz
200
150 {
100 —H
50
2
oLl
s ok gl we gty
— Vit
Harmonic distortion versus
input voltage
%o
20 T
Il W
k || |
y majil) i
15 I VeesSY
fmud =1kKz
AL
I
i
01— |
! T
A7 =75kHz
U y
L
05
A F = 0KHz 7
0 ‘m Ll
ws w0 -3 102 oy
% Vil
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AF output voltage and input
voltage starting limiting versus supply voltage

my ]
WTTITIIT 0
w50l Yar 1A= T5kHz 450
Varett  —| V.I :S?m‘\'consi. .
400 400
f EEEE }
350 v LT LA i
7 =
300 e J13mE
250 N 50 &
200 02
150 v i 150 2
00 y U AF=75kHz| | 00
/
50 50
0 :( 0
0 2 & 6 & W v
—= Vi
AM suppression versus
input voltage
dB
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VEM
¥
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f
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FM IF Amplifier with Demodulator TBA 120
TBA 120 A

Symmetrical six-stage amplifier with symmetrical coincidence demodulator forthe amplifica-
tion, limiting and demodulation of frequency-modulated signals. Especially suited for radio
receivers and the sound-IF units in TV sets. These circuits are applicable as limiter amplifiers,
as controlled demodulators or modulators or as mixers with excellent suppression of the input
frequency.

® Outstanding limiting

® Very good frequency stability of the converter characteristic
® Wide range of operation (5 to 15V)

® Very few external components (i.e. for hum suppression)

Type | Ordering codes
TBA 120 Q67000-A151
TBA 120A Q67000-A175

Package outlines

TBA 120 TBA 120A

7 T g gy

19.2.&3

Plastic plug-in package
20 A 14 DIN 41866

14 pins, dual-in-line
Weight approx. 1.1 g

23— —™

Plastic plug-in package
20 A 14 DIN 41866

14 pins, quad-in-line
Weight approx. 1.1 g

Dimensions in mm

Absolute maximum ratings

Supply voltage Vee 15 \
Storage temperature T —40 to +125 °C
Junction temperature T 150 °C
Thermal resistance (system-air) Rinsa 120 K/W
Range of operation

Supply voltage Vee 5to 15 \
Ambient temperature in operating Tamb -15to +70 °C
Frequency range f 0to 35 MHz

23



TBA 120

TBA120A
Electrical characteristics {7,,,, = 26°C, V.. = 12 V)
min typ max
Total current consumption Iso 12.6 16.5 20.5 mA
IF voltage gain {f = 5.6 MHz) G, 60 dB
IF output voltage at limiting each output Vepp 240 my
AF output voltage V arett .6 .85 \

{fir = 5.5 MHz, Af = +25 kHz, V; = 10 mV,
fmoa = 1 kHz, Qg = 45}

AF output voltage Varerr 1.2 1.7 v
{fir = 5.5 MHz, Af = £50 kHz, V; = 10 mV,
fwoa = 1 kHz, Qg = 4B)

Harmonic distortion {f = 5.5 MHz, k 1.8 3 %
Af = 225 kHz, V; = 10 mV,
frog = 1 kHz, Qg = 45)
Input voltage for limiting Vi im 50 100 uv
(fir = 5.5 MHz, Af = 50 kHz,
froa = 1 kHz, Qg =~ 45)

; fir = 5.5 MHz Z; 15/7.8 kQ/pF
tput impedance fe=107MHz 2, 7.2/6.2 kQ/pF
Qutput impedance {pin 8} lll?q 1.9 2.6 33 kQ
Range of volume control %‘1 60 de

AFmin
DC level of output signal (V, = 0) Vg 6.1 7.3 8.6 A
AM suppression Fam 55 dB

(fIF =685 MHZ, Vi =10 mv, m= 30%,
fova = 1 kHz, Af = £50 kH2)

24



TBA 120 A

TBA 120
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Circuit diagram for TBA 120 and TBA 120A
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TBA 120
TBA 120 A

Test circuit

60Q

1.50F

Component data for various applications

Sound IF in TV sets

Recommended application circuit

609

FM-IF in radio sets

5.5 MHz 10.7 MHz Mono 10.7 MHz Stereo

C, 47 pF 27 pF 47 pF

C, 220 pF 120 pF 150 pF

Cs 22 nF 22 nF 470 pF

C, 56 pF 27 pF 30 pF

Cs 56 pF 27 pF 30 pF

Ce 1.5 nF 470 pF 330 pF

L, 20 turns 20 turns 15 turns

L, 8 turns 8 turns 12 turns

R, @ e 1k

A capacitive decoupling of supply voltage input 11 is not necessary. The 22 nF capacitor be-
tween pins 8 and 11, together with the integrated resistor R 30, constitutes the de-emphasis
and may be reduced if required.
The distance of the peaks on the S-curve can be adjusted with the Qg of the phase-shifting cir-
cuit. Zero crossing corresponds to resonance frequency. The two coupling capacitors of equal
size connected between pins 6/7 and 9/10 should be dimensioned to produce approx.
250 mV,, at the tank circuit at resonance.
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TBA 120

TBA 120 A
AF output voltage versus supply voltage g:t?)“r:mt :ulll‘:;ﬂ: :::a I;rmnnic
fir = 5.5 MHz, Af = 250 kHZ, finea = 1 kHz, Ve, = 12V, ;'..- = 65 MHz, Af = +80 kHz,
Vign = 10 mV, Vap ~ Qg (Ve -4 V) foa = 1 kHz, Qg = 45 y
v v %
18 9
2 y , [T 1] I
stari of limiting)

VAFeffZD / Varett i A% b
; Uy~ 45 T " Y 7 T
" 7 773@

' 4 2 5
| =
14 .
!/ ol
1.2 / 18 %35 -] w 5
10 / + i 4
08 06 / K k|
06 7 /
7 0é 7
0.4 7.
02 /Y 02 1
0 0 I]
0 2 4 6 8 10 12 1 1BV 0’ 5 02 5 108 5 ok
—= V¥ = Veret
AF output voltage and harmonlc AF output voltage and harmonic
distortion versus fraquency deviation distortion versus temperature of case
Voo = 12V, fir = 5.5 MHZ, frog = 1 kHz, Voo = 16 ¥, fir = 5.6 MHz, Af = 50 kHz,
v View = 10 mV, Qg ~ 48 y v fmoa = 1 kHz, Viey = 10 mV, Qg =~ 45 ’,
22 ’ 24 6
20 L B —

Var et ] k Vaketi // Var k
18 /] T T 20 5 T
16 /' Varer L]

£ 6
" I 16 [
12 £ I(/
k 12 3
10 7 y [
/ pd
08 A /// 08 Vi
06
it ’
04 04 1
02 —
0 0 0 1]
G M 20 30 40 50 B0 70 BOKHz -0 40 B0 80°C
—m Af —=ease
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TBA 120
TBA120 A

AF output voitage v. Qq-factor

Voo = 12V, fir = 55 MHz, Af = +50 kHz,
Frod = 1 KHZ, Vg = 10 MV

Var prop (Vo —4 V)

Var off L /
12

10

06 /

0z

0 0 20 30 & 50

~ g

Input voitage for -3dB limiting versus
supply voltage

fie = 6.5 MHz Af = +50 kHz,

Fowa = 1 kHz, Qp = 45

60

Viett 5 //

40 .

30

0

0

02 & 6 8 10 12 1% 1BV
—= Vg
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Current consumption versus

supply voltage
mh
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° min ’
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— Vi

Volume control versus
pohenuome'tar resistance
= 12V, fip = 5.5 MHz, Af = £50 kHz,
f,,,-1kHz V,e.,— 10 mV,
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TBA 120

TBA 120 A

AM suppression versus input voltage AM suppression versus

Voo = 12V, i = 5.5 MHz, Af = 50 kHz, temperature of case

Frnoa = 1 kHz, m= 30%, Qg = 45 Voo = 12V, fip = 8,5 MHz, fro0a = 1kHz,

m o= 30%, Viegw= 10 mV. Qs = 45
dB dB
60 » 60
il
g, a, o] B
AM 50 ' i M 50 L. P~
f / !
[A] ﬂm// 40
/
Y

30 \q 30
20 20
10 10
0 0

107 102 103 04 'I{ISUV =20 0 20 &0 1] 80°C

= Vit —=cose

IF amplification versus Harmonic distortion v. Qg-factor
IF frequency Veo = 12V, £z = B.5 MHz, Af = £50 kHz,
Foog = 1 kHz, Vi = 10 MV

dB o,
70 5
Weett =1V const
o LT ,{
1 \‘\"-—. Vg =12V T . Kyenercter=01%
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o’ N
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V
N
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FM IF Amplifier with Demodulator

TBA 120 S

TBA 120 AS

Symmetrical 8-stage amplifier with symmetrical coincidence demodulator for amplification,
limiting and demodulation of frequency-modulated signals, especially suited for the sound IF
units in TV sets and FM IF amplifiers in radio sets. The circuit is directly interchangeable

with TBA 120/A (pin-compatible).

® Outstanding limiting qualities

® Very good frequency stability of converter characteristic

® Wide range of operation (6 to 18V)
® Very low external component requirement
® Voltage for AFT

Type | Ordering codes

TBA 120S Q67000-A490
TBA 120AS Q67000-A525

Package outlines

TBA 120S

Pt

9.2q

Plastic plug-in package
20 A 14 DIN 41866 14 pins, dual-in-line,
Weight approx. 1.1 g
Dimensions in mm

Absolute maximum ratings

Supply voltage')
Storage temperature
Z current
(for max. 1 min)
Voltage
Current
Current
Junction temperature
Thermal resistance (system-air)

Range of operation

Supply voltage
Ambient temperature in operation
Frequency range

TBA 120AS

0 =} = T

B CYC Uy
18.2.03

Plastic plug-in package

20 A 14 DIN 4186 (similar) 14 pins,

quad-in-line
Weight approx. 1.1 g

Ve, 18
Ts —40 to +125
15 15

I, 20

Vs 4

I3 5

1, 2

7, 150

Ripea =120

Vee 6to 18

Tamb —-15to +70
f 0to 12

) The circuit must not plugged in or out when supply voltage is switched on.

30

°C
mA
mA

mA
mA

K/wW

°C
MHz




TBA 120 S
TBA 120 AS

Electrical characteristics (V. = 12 V, T, = 25° C, f = 5.5 MHz and 10,7 MHz)

Total current consumption Rg =
Ry =0

IF voltage gain

IF output voltage at limiting {each output)

Output resistance {pin 8}

Shunt resistance

Range of volume control

DC level of output signal
Potentiometer resistance
- 1dB down
-70 dB down
Voltage
— 1 dB down
—70 dB down
Signal-to-noise distance
{V, = 10 mV, Af = 50 kHz)
Harmonic distortion
{Vi = 10 mV, Af = £25 kHz)
Noise voltage (according to DIN 45405)

Operation at 5.5 MHz (4f = +50 kHz, f,,q = 1

AF output voltage {V; = 10 mV)
input voltage for —3 dB limiting
AM suppression (m = 30%)
V, = 500 uV
Vi= 10mVv
Input impedance

Operation at 10.7 MHz [Uf = 75 kHz, frpoq = 1 kHz, m

AF output voltage {V, = 10 mV}
Input voltage for —3 dB limiting
AM suppression 5‘

500 uV
10 mV

Input impedance

min typ max

1, 10 14 18 mA
I 11 15.2 20 mA

v 68 dB
Vaee 170 250 mv

A 1.9 2.6 3.3 ke
Ri3s 1 k2
—AEma | 70 75 dB
VAF min

s 6.2 7.4 8.5 v
Rs 3.7 4.7 kQ
Rs 1.0 1.4 kQ
Vg 24 \
Ve 1.3 v
agn 75 85 dB
k 1.3 25 %
v, 80 140 uvs
kHz}
Var et | -7 1.0 A"
Vi im 30 60 uv
aam 45 55 dB
aam 60 68 dB
Z, 40/4.5 ke2/pF

= 30%, Qp =~ 45)

Vac e | -4 7 v

\tim 50 100 nV
dam 40 60 dB
aam 60 68 dB

: 20/4 kQ/pF

N



TBA120S

TBA 120 AS
Characteristics of the additive circuit
| min [typ | max |

Z-voltage {/,,=5 mA)} Viz 112 |12 132 |V
Z-resistance Az 30 55 Q
Breakdown voltage Veso 26 40 v
Breakdown voltage {f; = 500 pA} Veeo 13 v
Current gain {Vee =5V, Io = 1 mA} Ge 25 80

Pins 3 and 4 are connected to collector and base of a transistor, respectively, which may be
used as an AF preamplifier /¢ =5 mA) or as a bass/treble switch {dc on- or off-switching of
a RC-circuit).

At pin 12 a Z diode (12 V) is accessible which can be used to stabilize the supply voltage of
this integrated circuit or the voltage of other circuit elements in the set {z=15 maA).

The integrated circuit TBA 120S is supplied in different groups. Parameter is the volume.
A decrease of 30 dB requires a resistor between pin 5 and ground with a resistance value
depending on the group number as shown below. The group number is imprinted on the
plastic package.

Group [ {m | v |V
RB [1910 2.2 [21t025 [2.4t0 2.9 [2.8103.3 [ k@
Test circuit
12pF
12
1 I Va
100nF [220F
H
v 1%
60S 13 15nF
2 == (5 5MHz)
1 T L70pF{10.7MHz)
II0F 9
2InF ==
)

pol
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TBA120 S
TBA 120 AS

Circuit diagram
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TBA120 S
TBA 120 AS

Recommended application circuit 5.5 MHz (10.7 MHz)

+15V

|
A ==15nF
él( Tk?ﬂpF)

TBA 120S with ceramic filter (Murata)
For a good far-away-selectivity the ceramic filter should be combined with a LC circuit

SFE 5.5MA

O
V.
o) F 1 ﬁ

——
Il] =0 [ al
220F == ’ I I
5volume control

Sound IF Sound IF inTVsets| FM-IF in radio FM-IF in radio

in TV sets of American Std. | mono sets stereo sets
c, 1.5 nF 2.2 nF 470 pF 330 pF
C, 22 nF 22 nF 22 nF 470 pF
Ly 8 turns 8 turns 8 turns 12 turns
R, e @ L 1kQ
R, 680 Q 1 kQ 330 @ 330 Q
Filter SFE 5.5 MA SFE 4.5 MA SFE 10.7 MA SFE 10.7 MA
(Murata)
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TBA 120 S
TBA 120 AS

AF output voltage versus
supply voltage

fie = 5.5 MHz, A7 = £50 kHz,
foe = 1 kHz, ¥, = 10 mV

¥
10
Vet / ke
{]B=1.5
! / /
/ / =20
05 // 7
0
0 5 10 15 v
™
AF output voltage and harmonic
distortion v. frequency deviation
Veo = 12V, fir = 5.5 MHZ, o = 1 kHz,
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TBA 120 S
TBA 120 AS

DC output voltage versus

supply voltage
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Current consumption versus

supply voltage
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TBA120S
TBA 120 AS

AM suppression versus

supply voitage

fir = 5.5 MHz, Af = +50 kHz,
fooa = 1 kHz, m = 30%, O3 =~ 45

I
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¥ =300pv
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versus supply voltage
fie = 5.5 MHz, Af = 50 kHz,

fuwa = 1 kHz, Qp =~ 45

iy
40
Kiim ' P
T — N\ /
\-/,
20
10
0
0 5 10 5 0V
—

AM suppression versus

input volitage

V. =12V, i = 55 MHz, Af = +50 kHz,
froa = 1 kHz, Qg = 45

4
70 T
4,
w80 - 150KHz
T m=30%
50 i /
Ty
o
W : /) Af =:50kHz
AL m=80%
0 :
Pk
; }-T/
W
| i
!
1
0
L 0? 03 06 v
— Vo

AF output voltage versus
input voltage
Voo = 12V, fooa = 1 kHz, Qg = 45

my my
A 1100
” 1000
Aol S5Me 1£265MHz, 41-50kHz
1200 T”“" =t 900
[start gfdl?m'ﬂn )
1]
m |u]||,|,|,| 800
o il o
(start et limiting ]
WK TN 00
i
800 16107 MHz, 41 2 TS kHz 500
400
600 300
200
LOD 100
o 10! 0’ n 10° v
— V

Worett 107
MHz

37



FM IF Amplifier and Demodulator TBA120T
TBA120 U

TBA 120T

@ Input and demodulator are designed for use with ceramic resonators.

@ Additionat output before volume control (constant audio signal) for the connection of head-
phones and video recorders.

® Additional audio input for connection of video recorders (playback).

® Constant audio output voltage between 10 and 18 V supply voltage of the same level as
TBA 120S operating at 15V supply voltage.

@ Insensitive against hum from the supply voltage therefore very little need for smoothing
capacitors.

® As there is very little residual IF voltage on the audio output, there is no interference of the
video-IF due to harmonics of the sound-IF.

® No selection for volume control characteristic is necessary.

TBA 120U

® This circuit incorporates all the advantages of TBA 120T but input and demodulator are
designed for use in connection with standard LC-circuits.

Type | Ordering codes
TBA 120T Q67000-A919
TBA 120U Q67000-A920

Package outlines

TBA 120T/U

L

05min

=36 gghfim

] Plastic plug-in package
20 A 14 DIN 41866
I B R R 14 pins, dual-in-line
! 7 Weight approx. 1.1 g
19.2.9 Dimensions in mm

Absolute maximum ratings

Supply voltage Vee 18 Vv
Junction temperature T 150 °C
Storage temperature Tj,, —40 to +125 °C
Volitage Vs 6 v
Current I, 5 mA
Thermal resistance {system-air} Rinsa =120 K/W
Range of operation

Supply voltage Vee 1010 18 v
Ambient temperature in operation Tame -15 to +70 °C
Frequency range f 0to 12 MHz
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TBA120 T

TBA 120U
Electrical characteristics (V.. = 12 V, T, = 25 °C}
min typ max
Total current consumption Tee 9.5 135 17.6 mA
IF voltage gain Vg/Vy, (fir = 5.5 MHz) Gy €8 dB
Qutput voltage with limiting at each output Vg, 250 my
Output impedance Pin 8 Rgs 1.1 kQ
Pin 12 Raz 1.1 kG

Shunt resistance Ryz—1a 1 kQ
Input impedance Rya 2 kQ
Internal impedance Ry 12 Q
DC level of output signal {V; = O} Vg q v

Via 49 v
Stabilized voltage Vy 4.2 4.8 5.3 v
Residual IF voltage without deemphasis Vg 20 mv

Vi 30 my
AF gain (AF not controlled) Ve/Vs 7.5
Down control Var/s 24 30 34 dB
{Ri_s = 5 K2, Rs_y = 13 kQ)
Range of volume control Vagma: |70 85 dB
(referred to pin 8) Varmin
Resistance AR, |1 10 k<2
Input voltage for limiting Viem 30 60 uv
{fg = 5.5 MHz, Af = £50 kHz, f g = 1 kH2)
Hum suppression Ve/Vy, 35 dB

Via/Vi4 30 dB
Signal-to-noise distance ayn 80 85 dB
Noise voltage {according to DIN 45405} V, 50 150 nYy
TBA 120 T only:
Input impedance (fr = 5.5 MHz) Z, 800/5 Q/pF
AM suppression 8am 50 60 dB
{fir = 5.5 MHz, Af = +50 kHz, V| =500 pV,
fnoa = 1 kHz, i = 30%)
AF output voltage Vg ai 650 900 my
{fe = 5.5 MHz, Af = +B0 kHz, fo.q = 1 kHz) Viz ot | 400 650 my
TBA 120 U only:
Input impedance if = 5.5 MHz} Z, 15/6 | 40/4.5 kQ/pF
AM suppression 8am 50 60 dB
{fe = 5.5 MHz, Af = +50 kHz, V; = 500 pv
foa = 1 kHz, m = 30%)}
AF output voltage Ve 850 1200 mV
{fir = 5.5 MHz, Af = £50 kHz, V, = 10 mV Vet 600 1000 my
Fooa = 1 kHz, Qg = 45, k = 4%])
Harmonic distortion k 1 %
(e = 5.5 MHz, AF = £50 kHz, V, = 10 mV,
fod = 1 kHz, Qg =~ 20}

1y If DC volume control is not used, pin 4 has 1o be connected directly to pin 5.
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TBA120 T

TBA 120U
Block circuit diagram
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TBA120 T

TBA 120 U
Recommended application circuit (5.5 MHz)
Vg AF AR AF
net contr. controlled
1008 = 3x22F
L7gF? ’:I"\?MF
56pF
SFE 55 MA P " CDA 5.5 MC
g
8200 390pF ; 8\109 4—|
‘}l °1 TBA 1201/ 120U 150F 1
11 /
t o= P -
18A 120 1" TBA 1200 -_Ezﬂ: . . N - T
or 2 [
TBA 120U 1 4TkS) T8A 120U TB/£1ZDT
10kQ
10k Qlin

Ly: 20 turns 15x 0.05 CuLS; Q,~73

L,: 9 turns 0.25 CulLS; Q,~ 40

Coil Assembly Vogt D41 — 2165 (2438) without gaussion core

'} 820 Ohm is no longer necessary for TBA 120T, as resistance is integrated.
%) Omitting the electrolytic capacitor 47 uF on pin changes volume-control range.
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TBA120 T
TBA 120U
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Z voltage versus supply voltage
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TBA120 T
TBA 120U

AF output voltage and disturbance voltage versus input voltage
{tnput wired with SFE 5.5 MA/Murata)
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TBA120T
TBA 120U

AF output voltags (pin 8), disturbance voltage and harmonie distortion versus input voltage
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TBA120 T
TBA 120U

AF output voltage (pin 8) versus potentiometer resistance and versus ratio of resistance

Rs
a8 2 22 24 26 28 3 37 —= 24
0 ’ 4/ 5

10k

) ViucrossIF R

| A S

< N

'3(AF)
- 90

-100
-110

0 05 1t 15 2 25 3 35 4 45 5 55 6 65 7 75kQ
with electrolytic capacitor 47pF from pin 11 to ground —

AF output voltage (pin 8) versus voltage feeding into pin 5
Vire = 60 mVe, fip = 5.5 MHz, Af = £50 kHz, frog = 1 kHz, V,, = 18V
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TBA120T
TBA 120U

Circuit for direct connection to video recorders

Video recorder

2V
" 12 7 }ree
3300
LInF
S 3C 308
=L
=]
=]
1k
= AF amplifier

Socket (1): Switching voltage: at playback: +12V
at racording: free
Socket (4): Simultaneous in and output for AF

Function:

When switching voltage applied the emitter follower, BC 238, on the output is blocked and the
buffer stage, BC 308, is switched on. ltincludes a pre-emphasis to balance the de-emphasis at
the AF-output. The IF-amplifier is put out of operation by the diode, BA 127, and the 47 k Ohm
resistor. The remote controllable volume regulator in the TBA 120 T/U is used for recording
and playback.
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Not for new development

Gain-controlled Broadband Amplifier TBA 400
TBA 400D

Gain-controlled 3-stage monolithic integrated broadband amplifier with symmetrical input
and output, especially suited for application as video IF amplifier in TV sets.

¢ 75 dB gain, 60 dB control range

® Very goed linearity of gain over the entire control range
® Distortion-free processing of input signals up to 240 mV.,
® Noise figure at 30 dB down-control typically 8 dB

Type | Ordering codes
TBA 400 Q67000-A228
TBA 400D Q67000-A623

Package outlines

TBA 400 TBA 400D

[ LS B ™ [ R S = Ry = |

7

lg_z.u;,

Package 5J 10 DIN 41873 Plastic plug-in package
{similar to TO 100) 20 A 14 DIN 41866
Weight approx. 1.1 g 14 pins, dual-in-ling

Dimensions in mm Weight approx. 1.1 g
Absolute maximum ratings
Supply voltage Vee 14 v
Control current I 1 mA
Junction temperature T 150 °C
Storage temperature Te ~40 to +125 °C
Thermal resistance {system-air) Rusa 100 K/W
Range of operation
Supply voltage Vee 7to14 v
Ambient temperature in operation Tamo -15to +80 °C
Frequency f 0 to 200 MHz
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TBA 400

TBA 400D
Electrical characteristics (V.. = 12 V, Tamp = 25°C)
min typ max

Total current consumption I 25 32 mA
Output current 17, Ig 2.7 4.5 6.3 mA
Difference in output currents

Ve=0 I, 4 9 mA

Ve=4V  I;-Ig 5 1.6 mA
Control voltage Gymax Ve 1 \Y

GVmin VG 4.0 v
Control current (Gymin, V6= 4V) Ig 33 uA
Input impedance (f=36 MHz) Gymax Z; .33/17 kQ/pF

Gymin Z; 1.5/0 kQ/pF
Output voltage Ve <1V Ve 1.1 2.0 "
(f= 136 MHz, V,=120 mV, Ve=4V Ve 2.9 v
fmoa=1 kHz, m =80%, k=5%)
input voltage Vimax ett 240 mV
(f= 36 MHz, V=4V, froa= 1 kHz,
m=80%, k=5%)
Voltage gain Vet
(f=36 MHz, Qg=9) Vi 75 dB

V..
Voltage gain v—"'dﬁ—pg 73 dB
ieff

Control range Gumar |55 60 dB
(f= 33 to 40 MHz) Gvmin
Test circuit

Ly =3turns 0.25CulS © Veontral
L2 =5turns0.25CulS
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TBA 400

TBA 400D
Circuit diagram {10} 8 (7
9 8 7
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TBA 400
TBA 400D

Power gain versus input frequency
Voo = 12V, Vy= 16 mV const

dB
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Noise figure versus attenuation
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Not for new development

l

Video IF IC for Black/White and Colour TV Sets TBA 440 P
TBA 440N

This circuit comprises a high-gain controlled video IF amplifier, a controlled demodulator
and two low-resistance video outputs with positive and negative going signal as well as the
complete key control and delayed tuner control.

P and N are differentiated only in the polarity of the control voltage for the tuner prestage:
TBA 440 P is suitable for tuner prestages with PNP transistors and TBA 440N for NPN prestages.

P and N types are able to control the PIN diode attenuators common today without additional
transistors.

® Complete video IF in one integrated circuit

® Wide range of control with low noise and high levels of control

@ High sensitivity

@ Controlled demodulator — therefore minimum 1.07 MHz interference

® Low-resistance video outputs of positive and negative video signals

@ Internal temperature stabilization

® White levels of video signals at outputs 11 and 12 are independent of battery voltage
@ White and black levels are adjustable separately

Type | Ordering codes

TBA 440 P | Q67000-A971
TBA 440 N Q67000-A910

Package outlines TBA 440 P/N

B
A FAM A M A RS
Plastic plug-in package
- 20 A 16 DIN 41366
T T S D"-_16
[ ] Weight approx. 1.2 g
20.97 Dimensions in mm

Absolute maximum ratings

Supply voltage Vig 15 v
Voltage at pin 5 Vs 20 v
Voltage at pin 4 Ve 5 v
Voltage at pin 14 Via 5 v
Junction temperature T 150 °C
Thermal resistance (system-air) Aihsn 100 K/W
Ohmic resistance between pins 8 and 9 Ay g 20 ohms
Storage temperature Te —40 to +125 °C
Operation range

Supply voltage Via 10.5 to 15 \Y
Ambient temperature in operation T amb —25 to +60 °C

') briefly 16,6V
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TBA 440 P
TBA 440 N

Electrical characteristics

{Tomw = 25 °C; Vi3 = 13 V; all data with reference to ground unless otherwise stated)

Current consumption {V;, = 15V}

Dc output voltage Riyg=w

vi=0) Ria=10

DC output voltage Riyg=>

(v, = 0) Riu=0

White {evel deviation

Resistance for4V,, = 1V

AGC threshold V,y = sync pulse level

forRyp-11 = 0

Control slope

Sync¢ pulse level with async or

without gating pulses

Control current for tuner prestage

(Vs >2 V)

(TBA 440 P: 10 dB following AGC

TBA 440 N: 10 dB previous to AGC)

IF control voltage for max gain
min gain

Gating pulse voltage

Residual IF voltage {basic frequency)

Output current to ground

Qutput current to V,,

Input impedance at max gain
min gain

Input voltage’) for Vy; = 3V,
Video bandwidth

AGC range

Intermodulation with reference
color carrier {1.07 MHz)

min typ max
Ly 28 40 52 mA
Vi 4.1 5.1 6.1 Vv
Vi 6.6 84 10.2 Vv
Vi 5 1.1 1.8 v
Viz 1.2 24 35 v
AV44/AV 5 A5
AV, /4V 3 .05
Ria-3 1 ke2
Vie = Vi 1.2 Vv
Rig-11/V14 4.5 kQ/V
Vipne 2 V'
Is 1 18 27 mA
V, 0 .5 v
V, 2.5 5 \'4
-V, 2 3 v
V11; v12 50 mV
Ini 2 5 mA
I b -1 mA
1-16 1.8/2 kQ/pF
=16 1.9/0 k/pF
| 7¢ 100 200 Y
Biigeo 7 MHz
Gy 52 58 dB
a?) 55 dB

'} V., effective sync pulse level at 60 Ohms via transformer 3:5.
%) measured with demodulator capacitance 22 pF at any position of the control. i
Vi, = 0.3 10 1.5 V,, {vellow). IF carrier level d;. = —2 dB; sound carrier level —24 dB with reference to the video carrier.
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TBA 440 P
TBA 440N

white

Block diagram i
1
level |

e
A 1
Jj\jn sync level
14 3 7 12 1 10
) /M A
5 Iw

1 \
|£; Vi V2 V3
M
[
i \ 9 3BIMH2
2 L
L@

s 24

8
3 l@[! TK
| e o | -
v
5 J

1

npolentiomeler only if necessary;otherwise normal resistor

tuner control

o

to tuner

V1, V2 |IF AGC stages
V3 IF amplifier stage

M Mixer

Vv Video amplifier

W Impedance buffer

B Limiter amplifier

RV Control voltage amplifier
SWV  Threshold amplifier

TK Temperature compensation

TV Key amplifier
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TBA 440 P
TBA440N

Noise figure v. attenuation
(measured at video frequency)
V=3V, V, =15V, f= 36 MHz,
Af = 3MHz, R, = 500 Q

48
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Tuner control versus at 1
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Control voltage v. attenuation
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TBA 440 P
TBA 440 N
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Not for new development

|

Stereo Decoder TBA 450N

integrated sterec decoder according to matrix procedure. Automatic mono-stereo switching

and manual stereo-mono switching (forced mono). Driver for indicating lamp up to 100 mA.

Type | Ordering code
TBA 450N | QB7000-A621

Package outlines

LR

IB'D'EL
i g . .
[l s W B B e T e Plastic plug-in package
20 A 16 DIN 41886
D) 16 pins, dual-in-line
Weight approx. 1.2 g
(= e — e~ e =) ? Dimensions in mm
0.y
Absolute maximum ratings
Supply voltage Vee 18 i
Auxiliary voltage Vaux 3 v
Lamp voltage Vip 18 v
Current for stereo indication 1 100 mA
Storage temperature T —40 to +125 °C
Junction temperature T 150 °C
Thermal resistance (system-air) Finea 120 K/w
Range of operation
Supply voltage Vee 4.51t0 18 A
Ambient temperature in operation Tamb 0to+70 °C
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TBA450 N

Electrical characteristics (7, = 25°C, V..=15V)

Total current consumption {7, = 80 mA) I 20 mA
Input resistance R =25 kQ
Qutput resistance per channel R, 45 kQ
MPX input voltage Vipe <2 v
Qutput voltage per channel Voo 2 A
Saturation voltage of lamp driver {{, =80 mA} VeEsat <1.5
Harmonic distortion {fap=1 kHz; V,,, =350 mV) k <0.5 %
Auxiliary voltage for switching from mono to stereo Vs =071 v
from stereo to mono Vg «<0.47 Vv
Attenuation at 19 kHz apr >40 dB
at 38 kHz apt =40 dB
at 67 kHz (SCA signal} @sca >35 dB
{without additional circuit}
Cross-talk attenuation fap = 6.3 kHz A >36 dB
far = 10 kHz ot >30 dB
Balance - <0.2 dB

Block diagram

<A
2.3
Wkhz e
L-R stereo

indicalion

trigger
Ko and >

malrix

2

. A
— ﬂ signal 19kHz ~ I~y
o— — — e —
X ation 19kHz " ok

separ Pl 38kHz Il matrix
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TBA 450N

Recommended application

ground 38 kHz 19kHz 38 khz W
o o

16

15 nFégﬂ ] TBA 450N

e y i l3 l{' ls B (L7 er

MPX<———|[IEE—— _
8 i
2_5,-11
ko ! 10kS
lﬂ® []-L;: ¢ : []RL ==1nf | ==1nF
p ok | b bo
5009 “‘1,‘
1L 100F L
19Ktz 1 6 o[ Jsske T
woel]a 2) I@ cﬂTmF L
<5*le ‘E‘Vaux - LL - R(L

) For an easier total tuning with improved cross-talk attenuation (regarding the entire frequency range) it is recommended
to use a combination of a 9.1 kQ resistor and a 2.5 kQ potentiometer (P;) in series instead of the fixed resistor R,.
2) In case of reduced requirements, the 19 kHz trap consisting of L, and C, may be omitted and potentiometer P, be

replaced by a fixed resistor of 220 Q. .
%) The value of damping resistor R; depends on the DC resistance of coil L,. For an overall Q= 30 of the tank circuit

Rs will be approximately 3 k.
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Not for new development

AM/FM IF and AF Amplifier TBA 460
TBA 460 Q

Combined AM/FM IF amplifier with AF pre-amplifier. A high level of integration as well as
excellent characteristics of both amplifiers permit a universal application in battery and AC-
operated receivers.

IF unit @ good control characteristics for AM operation
® good limiting characteristics for FM operation

AF unit @ good frequency characteristics 30 Hz . . . 70 kHz
@ high driver current 130 mA, P,.., (with AD 161; AD 162) = 10W
@ small harmonic distortion: up to 8W, k <1%

Type |  Ordering codes
TBA 460 Q67000-A284
TBA 460Q Q67000-A579

Package outlines

TBA 460 TBA 460 Q 75:3,20]
_ et _ i “ |
5y £ H £
045¢025 FE 0454025 r =
. ' 15 <01 =
pbie o 2N J{J101 Sife- ol Lmﬂx A 5,08¢02-
—1016+0.2-
% 9 1} 9
A AA [N A [ R _B_E\_B_D_e_ﬂ_e_ﬂ.
D) .
e—20-g ~
’ A1 S
Plastic plug-in package Plastic plug-in package
20 A 16 DIN 41866 20 A 16 DIN 41866 {similar)
16 pins, dual-in-line 16 pins, quad-in-line
Weight approx. 1.2 g Weight approx. 1.2 g
Dimensions in mm
Absolute maximum ratings
Supply voltage IF unit Vearr 12 v
AF unit vceAF 18 Vv
Storage temperature Ts —40 to +125 °C
Junction temperature T; 150 °C
Thermal resistance (system-air) Rinsa 120 K/W
Range of operation
Supply voltage IF unit Vearr 5to 12 v
AF unit Vecar 5to 18 \'
Ambient temperature in operation Tamb 0to +70 °C
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TBA 460

TBA 460 Q
Electrical characteristics (V. = 9V, Tom, = 25 °C})
min typ max

Total current (without signal) Ioo 29 mA
Partial current {without signal) I 8 1 14 mA
IF unit, AM operation {f;x = 460 kHz, far = 1 kHz, m = 80%)
Stabilized voltage Vis 2.8 2.95 A
Voltage gain AG, 80 dB
Range of control {d Vi =10 dB) 4G, 60 dB
Voltage for starting control*) v 16 uy
Feedback voltage (V, = 15 pV) —Vy 200 mv
AF output voltage {V, = 15 pV) Var 120 mV
Input voltage starting overdrive {k = 10%) Voo 25 mV
Input voltage starting pre-stage control v, 9 v
Voltage for prestage control V,=200pV Vg 2.8 N

Viz 3mV V, 5 v
IF unit, FM operation {f = 10.7 MHz; far = 1 kHz; Af = +75 kHz)
Voltage gain 4Gy 86 dB
Input voltage for limiting?} v 500 uv
AF output voltage at limiting VarF e 350 my
AM suppression Vem/Vam 50 daB
(FM: Af = %75 kHz; AM: m = 50%) at limiting
AF unit
Current consumption Iy 225 mA
Diode voltage Ve 7 v
Quiescent voltage gain Gyo 72 dB
Output voltage (G, = 45 dB; ¥ = 10%) Voett 3.2 \'
Harmonic distortion k 3 %
(Veer = 2V; G, = 45 dB; Rg = 1 kQ}
Signal-to-noise ratio {V, = 1V} agn 60 dB
Voltage/frequency characteristic (+3 dB} V" 30 Hz to 70 kHz

41000
Maximum permissible collector current T13 I 130 mA
Noise voltage ' 25 nv
(referred to the input, Ag = 1 k&)
. . . _av, 10
) Start of control is defined as that input voltage for which AV = =5 dB.

*) Start of limiting is defined as that input voltage for which the AF output voltage is down 3 dB. Reference potential is

V, = 100 mV.
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TBA 460
TBA 460 Q

Circuit diagram

R3 R1
T4
16 R9
o—4
y o [
Y02

Y03
15 }——

o
¢

w O

If the AF unit is operated separately, pin 5 should be connected to pin 1.
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TBA 460

TBA 460 Q
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TBA 460
TBA 460 Q
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RGB Matrix Preamplifier TBA 530

The TBA 530 is an integrated circuit for colour TV receivers incorporating a matrix preamplifier
for RGB cathode or grid drive of the picture tube without clamping circuits. The chip lay-out
has been designed to ensure tight thermal coupling between all the transistors in each channel
to minitize and equalize thermal drifts between channels. Also, each channel follows &n
identical lay-out to ensure equal frequenc behaviour of the three channels.

This integrated circuit has been designed to be driven from the TBA 520 synchronous
demodulator integrated circuit.

Type |  QOrdering code
TBA 530 |  Q67000-A360F1

Package outlines

053x0.32

16
I e e O i |
Plastic plug-in package
20 A 16 DIN 41866
% 16 pins, dual-in-line
1 Weight approx. 1.2 g
71.85 max Dimensions in mm

e

Absolute maximum ratings

Supply voltage Vy 13.2 \'
Currents Li=l=14 10 mA
Lg=Ilyy=Is | 50 mA')
Total power dissipation Proy 400 mw')
Ambient temperature in operation Tamb 20 to + 60 °c
Storage temperature Ts —20 to +125 °C

1) At incréased voltages due to external failures {e.g. collectorbasis breakdown in the output transistors) a maximum
current of 50 mA is permittet between pins 16 and 8, 13 and 8, 10 and 8. The maximutn allowable dissipation in this

case is 500 mw.
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TBA 530

Electrical characteristics (Vy =12V, T, = 25°C,

black level: Vp_y=Vg_y=Ve_vy=7.5V, Vy=15V)

Input DC voltage Vay =V,
Vo-y =V,
Ve-y =V,
Yy TVs
Input signal voltage Vaoy =V
Voy = Vs
Vey =V,
y =V
Gain of color ¢channels') G,
(f=.5 MHz) G,
G,
Ratio of gain of luminance amplifier
to colour amplifier Veae—v/Vy
DC output voltage Vi
Va
Vs
Input impedance of colour difference
amplifiers at f=1 MHz ZirGe-Y
Input impedance of luminance amplifier
atf=1 MHz Ziv
Bandwidth of all channels (3 dB) B
Total current consumption Iee

7
7.
7
1

RE i

1
8
1.78
1
100
100
100

165
165
165

60/3
20/10

30

L= - |

<<<< <<<<
A+l

3
Q

< < <

kQ/pF
kQ/pF
MHz
mA

") G is defined as the voltage ratio between the input signals at the pins 2, 3 4 and the output signals at the collectors

of the output transistors.
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TBA 530

Circuit diagram
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TBA 530

Application circuit
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Video IF IC for TBA 1440 G
Black/White and Colour TV Sets TBA 1441

The types TBA 1440 G (for pnp tuner prestages) and TBA 1441 (for npn tuner prestages) have
been developed from TBA 440 P/N. Their decisive improvements are

@ Reduced residual IF at outputs 11 and 12

® Reduced residual IF at pin 13

eConsiderably improved intermodulation distance

@ Excellent tuning attitude even with low-chmic tank circuit at demodulator

The IC's contain a high — amplifying controllable video IF amplifier, a controlled dernodulator
and two low-resistance video outputs with positive- and negative-going signals as well
as the complete keyed control and delayed tuner control.

elarge control range with low noise and wide dynamic range

# High sensitivity

@ Controlled demodulator, so minimum 1.07 MHz disturbances

@ Internal temperature stabilization

@ The white leveis of the video signals at the positive and negative video output are in-
dependent of the operating voltage.

& The whites and black levels can be adjusted separately

Package outiines TBA 1440 G, TBA 1441

Type | Ordering codes
TBA 1440 G Q67000-A1022
TBA 1441 Q87000-A1224

) Plastic plug-in package
- 20 A 16 DIN 41366
16 pins, duak-in-line
Weight approx. 1.2 g
—i0.g9 Dimensions in mm

Absolute maximum ratings

Supply voltage Vi3 15" v
Voltages V, 5 v
Vs 20 v
Vs 5 V'
Ohmie resistance between pins 8 and 9 Rg_g =20 Q
Thermal resistance (system-air) Riea 100 K/w
Junction temperature 7 150 °C
Storage temperature T’s -40 to +125 °C
Range of operation
Supply voltage Via 10.5 to 15 v
Ambient temperature in operation Tamb -~25 to +60 °C
'} briefly 165V
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TBA 1440 G
TBA 1441

Electrical characteristic (Vy3 = 13 V; £z = 38.9 MHz; 7,.., = 25 °C; all data with reference to
ground, unless otherwise stated)

min typ max
Current consumption (V3= 156 V} Is 34 47 60 mA
DC voltage at output 11
(Viz=15V; Vi=0) Ry yz== Vi, 5.5 v
14-3 = 0 V” 96 V
DC voltage at output 12
Vg =18V, V,=0)
Rigeg = ® Vis 1.9 v
ag =0 Vi, 35 Vv
White level deviation AV,1/AV 100 mv/Vv
AV,2/4V, 20 mv/V
Resistance forAV,, = 1V Ria-s 8.5 ke
AGC thresheld V,, = sync pulse level
for Ryg-y; =0 Vie = Vi 1.9 v
Resistance for sync pulse level
deviation of 1V Rio-11 2.4 kS2
Sync pulse level with async
or without gating pulses Vit eyne b v
{peak level control}
Control current for tuner prestage Ig 10 15 mA
(Vs =2 V)
(TBA 1440 G: 10 dB after AGC
TBA 1441 : 10 dB previous to AGC)
IF control voltage for max gain v, 0 5 \
for min gain Vs 2.5 5 \)
Gating pulse voltage -V, 2 5 v
Residual IF {basic frequency) Vi Via 10 mv
Output current  to ground VI I 5 mA
to +V13 111;112 -1 mA
Input impedance at max gain Zioe 1.8/2 k2 /pF
at min gain Zy1e 1.8/0 kQ/pF
Input voltage') for V,, = 3V, v, 70 100 300 pv
Video band width (=3 dB) Bideo 6 7 MHz
AGC range 4Gy 55 dB
Intermodulation with reference
colour carrier?) a 45 dB
Output impedance Zy -9 2/25 kQ/pF

1) According to test circuit: ¥, = effective sync pulse level at 60 Q
?) Testlevel a,, = -3 dB
g, = —20 dB referring to picture carrier



TBA 1440 G
TBA 1441

Test circuit

22nF
3/51uras n. 16
F

TBA #4406

~a
~
=

a1}

160 pF

fly-back pulse

Schematic diagram i e 05, . I5Y
] L] 3
5 62Y
1k 1k $
5 pins 121506z 44¥ _l

V3

L

VVVH
V1, V2, V3 amplifiers SGI peak rectifier
™ mixer \'AY video amplifier

TV key amplifier



TBA 1440 G
TBA 1441

s

Noise figure v. attenuation
{measured ad video frequency)
Vo =3V,V, =15V, f= 36 MHz,
Af = 3 MHz, Ry = 500 Q

dB
16
14 /
']
2 /
10 7
pd
8
by =V
; b =I5V
f =36MHz
Af =3MHz
4 R, =500
2
D\
0 ] 20 30 40 5048
~——== gilenualion a
Tuner control 1t versus at
Aq = Parameter
TBA 1440 G
ma
20
1 A AT
. I/ I/
. [ ]
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“ [
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[
9 Y, ) / Y V. J
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—s=ntienuation a
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Control voltage v. attenuation
V= 3V,V, = 15V,f= 35 MHz,
Rg = 500 O

|

15
=
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10 LA o =¥ 1 |

4 Foa3Me

/ Ry =500Q -4
a5
ol

0 0 20 30 4 50 608

——= offenualion o

Tuner control current versus attenuation

R = Parameter
A TBA 1441

\ \\\\\
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TBA 1440 G
TBA 1441
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AM Receiver Circuit TCA 440

TCA 440 is a monolithic IC, especially developed for AM receivers up to 50 MHz. It includes
a RF prestage with AGC, a balanced mixer, separate oscillator and an IF amplifier with AGC.
Because of its low current consumption and of its internal stabilization the TCA 440 s perfectly
suited for battery operated portables, car and home radios either.

@ Balanced circuit

& Separately controllable prestage

& Multiplicative push-pull mixer with separate oscillator
@ High large capability even with 4.5 V supply voltage
@ 100 dB feedback control range in 5 stages

# Direct connection for tuning meter

® Minimum external components

Type | Ordering codes
TCA 440 Q67000-A669
TCA 440 | Q67000-A669 S2
TCA 44011 Q67000-A669 53

Package outlines

JE:L

—+13E.ggH4b

Plastic plug-in package
L 20 A 16 DIN 41866
16 pins, dual-in-line
Weight approx. 1.2 g

O U W W W T

u—zﬂ_w el Dimensions in mm
Absolute maximum ratings
Supply voitage Ve 15 A
Storage temperature T, -30 to +125 “C
Junction temperature T 150 °C
Thermal resistance Aibea 120 Kiw
Range of operation
Supply voltage Veo 4.51t0 15 v
Ambient temperature in operation Tamo -15to +80 °C
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TCA 440

Electrical characteristics (V.. = 9V, Tomp = 25°C, fige = 600 kHz, f0q = 1 kHz)

Total current consumption at V. = 45V
= 9V
Ve =15V
RF level deviation for AVpe= 6dB
{m = 80%) AVae = 10 dB
AF output voltage for Vige
{symm. measured at 1-2)
m=80%: WVge= 20V
Vige= 1mV
& = 500 mV
m=30%: Vge= 20pV
RE=__1mV
we = 500 mV

Input sensitivity

oo
IGO

(=]
AGgre
AGre

VA Feff
VAFU il
Varen
VAF ot
Vapen

AFeft

{measured at 80 L, fire = 1 MHz, m = 30%/0%, Rs = 540 Q}

at signal-to-noise distance —N = 6dB
S+ N _ 2648

N
S*tN _sgap

N

RF unit

Input frequency range

Output frequency fir = foeo — fine
Control range

Input voltage (for 600 kHz, m = 80%])

for overdrive (kar = 10%]), symmetrically
measured at pins 1 and 2 (mean carrier value)

IF suppression between 1-2 to 15
RF input impedance
a} unsymmetrical coupling at Gremax

R . RFmin
b) symmetrical coupling at  Gremax

RFmin

Mixer output impedance
{pins 15 or 16}

74

Vire

Viar

ViHF

fime

7
10.5
12
65
80

140
260
350
50

100
130

0 to 50
460
38

2.6
5
20

2/5
2.2/1.5
4/5
45/1.5

250/4.5

mA
mA
mA
dB
dB

mV
my
my
mV
mv
mV

uv
uv

my

MHz
kHz
dB

k$2/pF
kQ/pF
kQ/pF
kQ/pF

kQ/pF




TCA 440

IF unit

Input frequency range fur Oto 2 MHz
Control range at 460 kHz AGy 62 dB
Input voltage (mean carrier value) at G,

for overdrive {k,r = 10%), measured at pin 12 Vie et 200 mv

{60 Q to ground, #,x = 460 kHz,
m = 80%, s = 1 kHz)
AF output voltage for V¢ at 60 Q {pin 12)

{fmoa = TkHz} Ve = 30 pv, m = 80% V arest 50 mvy
Vie= 3mV, m=80% V apent 200 mv
Vie= 3mV, m= 30% Vareni 70 my

IF input impedance {unsymm. coupling) Z, 3/3 k/pF

IF output impedance {pin 7} Z, 200/8 K& /pF

Tuning meter

Recommended instruments: 500 pA (R, = 800 kQ2}

or 300 A (R, = 1.5kQ)
The IC offers at pin 10 a tuning meter voltage of 600 MYy Max. with a source impedance
of approx. 400 €.

Selection

TCA 440 is selected in 2 groups as concerns the output voltage V,:
Parameter: V. = 8 V, Vi = 4.5 mV,y, m = 30%, ;e = 455 kHz, far = 1 kHz.
TCA440 I: V, = 40to 80 mV.q

TCA 440 1I: V; = 55 to 100 mV,y

The number of the group is stamped on the IC.

Function

As you see in the circuit diagram the TCA 440 comprises two control loops independent of
each other which are working on the prestage and the IF stages. By the AGC of prestage an ex-
cellent iarge signal handling is obtained. A voltage of 2.6V, on the |C input is handled nearly
distortionless. The push-pull mixer is operating multiplicatavely. Thereby are resulting par-
ticularly few harmonic mixing products and whistling points. The oscillator which is separated
from the mixer is also apted excellently for short waves. From AGC of the RF amplifier a vol-
tage is derived for a tuning meter which is connectable directly. The symmaetric composition of
the circuit allows a high stability against oscillating and, at the same time, an AGC range of
more than 100 dB. The bridge circuit of the mixer suppresses very well the RF frequencies.
Thereby the otherwise feared tendency of oscillating at low frequencies of the range of
medium waves is disappearing.
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TCA 440

Block diagram

_________ -
r _ o+
' 451015V

IF unit
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TCA 440

Circuit diagram
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TCA 440

Application example for MW
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TCA 440

Prestage control

mv
600 1

300 ?’

200

o

(=3

=1
1

Prestage control voltage
—— ‘f
-
8
1

Osz. 1
V=600 KHz unmod. s2. 1060KHz

100 I/|5:LGD KHz unmod.

0 T U T T
0 10 20 30 40 dB

——attenuation 46y

The input is not power matched and can be driven with a higher resistance. V, is chosen so

that a constant V,; is obtained (50 mV,,).

IF control

IF controt voltage

— 46 attenudtion

Vie (469 kHz; m=80%; frnoa=1 kHz) is chosen so that always a constant V,; is obtained
(200 mV,g).
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TCA 440

AF output voltage versus RF input voltage
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TCA 440

—_—

H: ic distortion datuning
p e is dulation freq y)
Vo= 9V, fo,, = 1465 MHz * AF. m = 30%,
fi = 1 MHz, fir = 456 kHz, Viqp = 20 mV,y
%o
14
0 l
| / \ /
4kH A 4kHz
T \ \ // \
b N
T 4 NN
2 iz \\ ‘J/ —
j TkHz
0
-10 -8 i} -4 -2 i 2 [ b 8 10kHz
— detuning  Af
Harmonic distortion versus detuning
(parameter is RF input voltage)
Voo =9V, £y = 1,455 MHz + AF m = 30%,
f, = 1 MHz, fiz = 455 kHz, Vipp = 20 mV,y
%
? | T
n=80% figure 2: Vipe = 2mVgg:
7 fiqure 20:Vqr = 20mVeqt o
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TCA 440

Test circuit for noise figure
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TCA 440

AF output voltage and noise
figure v. RF input voitage
({switching position 1)

MV
103
Var
Tmz ]
L 7648
AN Ry 5409
108
N
\‘h
o LU L LI ] T
R KA R VS (R | LA | LT

dB
80

70

=|
+

60

=

40

30

20

—— Vg at 609

Signal to noise distance v.
RF input voltage

(parameter is generator impedance)

(switching position 1)

Signal to noise distance v.
RF input voltage
{switching position 2)

dB
80

30

AN

20 A il

10

o Lt it i o Db
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Application example for MW

Prestage control is derived from IF control

V.

105 1urns 12 xgp4culs

7
80
35
15
20
50
22

400

[

n
[

?L.S.,..iSV

—o ar

12K

010 Cul.
12 x 004 CuL S Ly - L2 with Vogt coil set D2+-z3751
! 82K _ . . ;
0,0CuL I L3- Ly with Vogt coil set D41-2519
12x004CuLS
1
"
004 Cul



TCA 440

Test figures for application example for MW
Harmonic distortion and AF outp Itag
versus RF input voltage

measured symmetrically at pins 1 and 2
f=1MHz, frpy = 1 kHZ, fi = 465 kHz, V,, = 9V

% MVeit
8y 400 | /
k| Var | | /‘
i //
64 | 300 )
| Var (m =80%) r"/
‘ﬁ
I
%l 1 11
ol m = i -
P
1 o
/] A
LA
- W AN Yaf {m=30%) I
P N
’ 3—.—-""' 1 /f'“ N "/
'/,.....p. §t“ k=801 | LA ,_.,._\.,.___,:_,,
R N ¥ (m=30%]
00 f majil
1 102 o W’ 1’ 102 'L W
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TCA 440

Application example for MW using varicap diodes BB 113

100nF

Pl
e~

Be 13|

Ly 8¢
L 3%
Lg 15
Lg 20
Lg 50
Ly 22
Lyq 400

turns
n

12 x004 CuLS
010 Cul
12x0,04 CulS
"
9,0CuL
12 % Q4 CulS
it
L3
006 Cu!

O+ VEC 14,5-15V)

]
&L
16710 47 pF
]
gﬁjg_ﬂ
Mutata SF 4550
A

Ly = L2 with Vogt, coilsat D21-23751
L3 - Lyp with Vogt coil set  D41-2519

Vg =85Y —= t = 800 kHz
Vp = 30V —e 1| = 1620kHz

ms Conversion conductance versus oscillatot voltage

35
S“ 10 — ~
‘ /'
25 /,
0
15 5,7 g ol
Via V12
" pi=const=1m¥ at pin 1 ——
£ =1MBZ; m=0%
fos =1,495 MHZ
; fp =455 kHz
We =+ 0¥
vy = Omy
0 ‘ ‘
0 ¥ ]Dom\.‘l” ]Ve”
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TCA 440

Test figures for application example for MW using BB 113
fi = 1 MHZ, fro9 = 1 kHz, fip = 485 kHz, V,, = 9V,
Vigr maasured symmetricalty at pins 1and 2

% MVeg
159 300
4
k AFESD o L
H r
el
¥, A
AF A
J A
" a0 i i (m=80%)
/’d—-‘
150 Pl
V]
'l
5 100 |-
¥, -
N AR | et ™~
h\N L --FL’-TI;.': 0, / Y
50 AT k (m= B0%)
e \ L | Ll y
AN T AT 507
ol o [[]
102 102 0! 100 10! 10? 03mv
—=Vigr
Tuning meter voltage versus IF control voltage
(parameter is impedance of tuning meter}
mv
600 ‘
=15k
vy R =15k /
i 500 4
R‘:llkﬂ.
400 >\ / /
g /| 4
/ / R, <5009
/ Y, A/ Example for moving coil
200 y 7 /Ri:zlﬁu 0 instruments
/ v R, for full-scale deflection
100 A/ 1.5 kQ 100 pA
1.5 ke2 170 pA
2 kQ 200 pA
0 350 Q 500 pA
il 200 400 a00 s00my
—wVy

87



AF Amplifier with Thermal Shutdown TDA 1037

Preliminary data

AF amplifier for use in radio and TV sets. Its wide supply voltage range allows manifold
use, The amplifier has class-B push-pull cutput and is furnished in single-in-line package.
The integrated shutdown protects the IC from overheating.

® Large supply voltage range: 4 V1o 28V
® High output power up to 8 W

@ Large output current up to 2.5 A

® Simple Mounting

Type | Ordering code
TDA 1037 | (Q67000-A1229

Package outlines

22 max _.] (407
303
i N4 I
= v f
§ =" | § ‘l -
Sg s,‘!,, 2
) ize || >
1 ¥ l
H{II W | V I st patge,
o3 ingle-in-Line, 3 pins
B 1

7 Cooling fi

— - Emux_JI_El&_S p— 35 U\‘r:a?glgtgag;)rox_ 19g

23 mox Dimensions in mm
Absolute maximum ratings
Supply voltage Vee 28 Ay
Output peak current (not periodical) Iq 3.5 A
Output current {periodical} I, 25 A
Junction temperature 79, 160 °C
Thermal resistance (system-case) Finse 12 K/wW
Storage temperature Te -40to +125 |°C
Range of operation
Supply voltage Ve 4 10 28 v
Arnbient temperature in operation Tamb -25t0 +85 °C
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TDA 1037

Preliminary data

Electrical characteristics (with reference to test circuit; T,y = 25°C: £ = 1 kHz)

min typ max

Output DC voltage

Vo =24V A 11 12 13 v

Vo =18V V. 8 9 10 \

Voo = 14V V, 6.4 7.2 8 v
Quiescent current consumption

V. =24V L+l 16 25 mA

V=18V L+, 13 22 mA

V=14V L+1, 12 20 mA
Input DC current

V=24V I 1 A

V.. =18V I .6 pA

V=14V I 4 RA
Output power (k= 10%])

Vo =24V, R = 16Q P, 5.5 W

V..= 18V, R = BQ P, 5.0 w

V=14V, R = 4Q P, 5.0 w
Input sensitivity (P, = 5 W}

V,.= 24V, A = 16Q v, 150 mv

V.= 18V, R = 8Q v 110 my

V.= 14V, R = 4Q v, 80 mY
lnput impedance R, 1 5 MQ
Frequency range {—3 dB) f 35 20000 | Hz
Total harmonic distortion THD 3 %
Pa=205..3W; V.. =14V; R =4Q)
Voltage gain

with negative feedback G, 33 36 39 dB

without negative feedback G, 70 dB
Mains hum suppression
(Vee =14 V; R =4Q; foum= 100 Hz) hum 38 dB
Noise voltage ace. DIN 45405 10 uv
{with reference to input; Rz = 100 kQ)
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TDA 1037

Circuit diagram
ok
122
R Rz
LI Rt
R 3
15
l—r_—»——lég
§o— o2
7o B
% U 0
Vi
17k
8 h
7 1
S0
Yo -9

Test and application circuit

0
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AM Receiver IC with Demodulator TDA 1046

Preliminary data

TDA 1046 is a monolithic IC suitable for AM receivers up to 30 MHz in car radios as well as
mains-operated radio sets. For the use in high-quality radio sets the TDA 1046 is preferred
to the TCA 440. TDA 1046 contains a controlled RF pre and intermediate stage, a multi-
plicative push-pull mixer with separate oscillator, controlled IF amplifier, full-wave de-
modulator, active low pass, as well as an amplifier to directly feed a field-strength indicator
instrument, By means of its amplitude-controtled oscillator, the TDA 1046 is particularly
suited for applications with varicap diodes. The circuit is balanced.

@ Provision of internal AGC-voltage

@ High capability for large signals

@ Internal demodulator

#® Internal AF filtering

® Direct feed of a logarithmical field strength indicator (range 90 dB}
@ High AF output voltage with low distortion factor

® Minimisation of external components

@ Provisions for additional RF-circuit

Type | Ordering code
TDA 1046 | Q67000-A1082

Package dimensions

- Plastic plug-in package
20 A 16 DIN 41866

16 pins, dual-in-line

Waight approx. 1.2 g

o Dimensions in mm

LB T~ = gy

20y,

Absolute maximum ratings

Operating voitage v, 18 A
Thermal resistance Aihen 120 K/W
Junction temperature T 150 °C
Storage temperature 7. —4010 +125 1°C
Range of operation
Operating voltage vy 8to 18 v
Oscillator frequency fose BSto3 MHz
Input frequency RF part fire 0to 30 MHz
IF part fae 2101 MHz
Ambient temperature in operation Tame —15to +85 °C
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TDA 1046

Preliminary data

Electrical characteristics (V; = 10V, Tamp = 25 °C, foa = 1 kHz, fige = 1000 kHz)
according to application circuit

Current consumption Ieo 18 maA
AF output voltage and distortion factor
m = 80%; Vipr = 2.5 mVyy Var 800 mVy
THDy, | .8 %
m = 80%; Vipr = 25 MV,y Var 800 MV
THD max 1.5 %
m o= 30%; Vigr = 2.5 mVy AF 280 MV
THD,, 6 %
m = 30%; Vigp = 45 mVyy AF 300 mVey
THD ox 9 Y%
Total range of AGC AGyy,p 85 dB
{variation of AF voltage 4 V;< 6 dB)
Input voltage for AGC triggering
with tuned LC circuit Vis-10 19 uv
with wide-band circuit V) o-10 28 uv
Input sensitivity
{measured at 60 Q; m = 30%/0%)
at signat-to-noise ratio S -I:l N _ 6 dB Vige 25 uv
S ; N _26d8 Vine 14 uv
S ; N =538 Vier 1 mV
Instrument current Iy 1.6 mA
{(Voe=15V; at Gon; Vi1 =V —3 V)
AF output impedance Rg 3 kQ
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TDA 1046

Preliminary data

Electrical characteristics RF stage
(V; = 10V, Tump = 25°C, e = 1000 kHz, fnoq = 1 kHz, m = 95%, fir = 450 kHz)

according to test circuit 1

Oscillator voltage (f,s. = 1.45 MHz) Vis 600 mV,,
AGC range of RF prestage AGy 40 dB
Voltage gain Gy 40 dB
Voltage gain of RF stage Gy y1a-9n0 | 20 dB
Input impedance Zig—1=2Z 10-1 2/5 kQ/pF
2910 4/8 kQ/pF
Input voltage for prestage AGC-triggering Vig-10 1 MVg
Input voltage for overload (THD . = 10%) Via-10 2 Ve
Reference voltage (/=1 mA) Vie 33 v

Electrical characteristics IF stage
(V, =10V, To, = 25°C, fip = 450 kH2, frpoq = 1 kHz, m = 95%)

according to test circuit 2

AGC range at 450 kHz AG 45 dB
Input voltage for overload (THD = 10 %) Vs 120 MV
AGC-triggerring-level at 450 kHz Vs .6 mVey
Input impedance Zs 3.3/3 ke2/pF
- AF output voltage (V; = 10 mV,,, m = 50%) Var 360 MV
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TDA 1046

Test circuit 1 — RF

0..300pF 330pF

VERF

15nF

Test circuit 2 - IF

wigs =]

94

115 turns

100nF

—‘_‘P'VCC

120pF
70:26 turns
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!
i 0g=100 13k

—o —» o

l

O+t
1 l33DpF
z 6 VAF
13
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e
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TDA 1046

Prestage control
according to test circuit 1

Voo = 10V} T = 25°C; fiae = 1000 kHz; f00 = 1 kHz;
m = 80%; Vi = V, = const.

I 0B ey

-90 -80 -70 -60 -50 -40 -30 db

— Vigr
iF-stage control
according to test circuit 2

Vie = T0V; Tome = 26°C; £ = 450 kHz; frpoq = 1 kHz;
Var = Vg = const.

-60 50 40 -0 - -0 0Bt Ty
itfF
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TDA 1046

AF output voltage, total harmonic distortion, instrument voltage versus RF input voltage
V.. = 156 V, Coupling with wide-band circuit

Mt
1000 | | I
900 1 |
Yy o ,,!—T‘HD(mzsl)“/a)
Hi
- THDm=30%} .
T 700 Var (m=60%} 4
=
600 =]
]
500 y —al
A 7, at 22k
40 V‘
- Ve (m=30%!
/\\ L ',/
200 i
[
I? /-' . ld’
00 7 . .
0
200 -100 -80 -60 -40 -0 0dB2 W,
i

Y v
5

S

T
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FM IF Amplifier with TDA 1047
Demodulator for Radio Receivers

Preliminary data

TDA 1047 is a monolithic, symmetrical, 8-stage amplifier with symmetrical coincidence
demulator designed for amplification, limiting and demodulation of frequency-modulated
signals, especially suited for the FM-IF part of radio sets. The TDA 1047 offers provisions
for the feeding of an amplitude indicator, either positive or negative going mono-stereo
voltage, AFT output (push-pull-current output) with automatic switch-off, squelch adjustable
for more than 40 dB range of input signal and depending on detuning.

® Excellent limiting qualities

@ Excellent frequency stability of demodulator characteristic
@ Large range of operating voltage between 4 and 18V

® Low current consumption

@ Externally adjustable squelch

® Few peripheric components

Type | Ordering code
TDA 1047 | Q67000-A1091

Package dimensions

-

e
bmax

Plastic plug-in package
20 A 18 DIN 41866

18 pins, dual-in-line

1 9 Weight approx. 1.3 g
Dimensions in mm

Absolute maximum ratings

Operating voltage Vi 18 Vv
Thermal resistance Rinsa 120 K/W
Junction temperature T 150 °C
Storage temperature Ts —40 to +125 °C
Range of operation

Operating voltage Viz 4to 18 \
Frequency f 0to 15 MHz
Ambient temperature in operation Tamb -25 to +85 °C
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TDA 1047

Preliminary data

Electrical characteristics (V .= 12V; T, = 26°C; f,=10.7 MHz; f,,,= 1 kHz; Af=+75 kHz)
according to application circuit

Current consumption (f,,=0) F IS 12 mA
Voltage for field strength indicator (R,,= 3.3 kQ)

V| =160 mVsﬂ V-|4 2.5 A

Vi= 16 nVoy Via 10 mv
Maximum current I 3.6 mA
Voltage for squelch adjustment {approx. log.)

Vi= 8 mV,, Vis 0 \

Vi=16 pVey Vis 25 A
Maximum current Is 36 mA
AF cutput DC voltage v, 2.1 v
AF output voitage {V,= 10 mV) v, 300 MV grg
Internal DC voltage of output emitter follower I 200
Total harmonic distortion (V, = 10 mV) THD 4 %
Input voltage for limiting V; 30 v
Input resistance Rus =10 ke
AF output resistance’} (emitter follower output} Raz =1 kQ
Threshold of detuning-depending squelich Af +100 kHz
{refarring to f=10.7 MHz)
Switch off voltage for AFT AU, =20 mV,,
Input resistance Rz 100 (=40} k2
Voltage for AFT off V, =.8 \"
IF output voltage for limiting Ve-11 500 MYy,
Input resistance for demodulator circuit Ra_yg 5.4 k2
Recommended volt, for demod. circuit?) Va1o 500 mv
Threshold for AF off Via .85 \

AF on Via X:] A

Internal resistance for AF switch off time constant Ras 500 Q

'} The output resistance A, can be reduced by connecting of a resistor of at Jeast 2.7 kQ between pin 7 and ground.
2} The recommended voltage at the demadulator circuit Vg-10 can be adjusted by the capacitors Co_g and Cyo_y,, which
are also influencing the voltages V,, and V5.
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TDA 1047

It the slider of potentiometer P is grounded, the field-strength-dependent squelch is
switched off.

If pin 13 is grounded, both the field-strength- and the detuning-dependent squelch are
switched off.

The noise level between the transmitters becomes more or less audible, when pin 6 is
loaded with a resistance to +12 V in case of “squelch on”. Noise attenuation increases with
the size of the resistance (F =10 kQ}.

Pin connections

Pin 1

100

Ground

Sensor input for AFT switch off

AFT switch off time constant

Low-pass capacitor for detuning-dependent AF switch off

AFT output {push-pull cutput}

Low-pass capacitor for suppression of switch off clicks in case of detuning and
insufficient field strength

AF output (emitter follower with constant-current source)

OQutput of limiter amplifier

Phase shifting circuit

Cutput of limiter amplifier

Positive operating voltage

Input for amplitude-dependent switch off

Instrument connection and stereo switching voltage (positive going}
Squelch and stereo switching voltage {negative going}

Feedbacks for IF amplifier
IF input



TDA 1047
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TDA 1047

AF output voltage, total current consumption vs operating voltage
Ve = 60 mV, wide band, pin 13 to ground, Vy_,q = 500 mV,,

mA
Var art 60 by
0.775v00B 30
Var
-10 20
/
-—'_-
o | —
-20 10
A
i
el 0

il 2z & 6 8 10 12 14 16 18V

—

AF output-, indicator-, squelch-voltage vs input voltage
Viz = 15V, f = 10.7 MHz, Af = £75 kHz, f,,a = 1 kHz,
Vy_ 10 = 500 mV,,, wide band measured by 100 nF, THD = 4%

v

0dB&0TTS Vg
-V Ve
\
/ - VAF -10 ]
4
/ -20
3
-30
? ]
f
ot W Ry 33K 40
Y
1 i
a \(VE .50
0 // \
a0 -100 -0 -60 -40 -20 0dB2 600M Y,
— ¥
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TDA 1047

AF output voltage, noise voltage versus input voitage
f = 10.7 MHz, Af = +75 kHz, V;, = 16V

0.775V,20 dB |
VeV p T
AF'n V,
AF
-20 ,/ T
2518
40 I —"L'\ AM suppression
lims 1-30%
N
-60 \
N\
-0 o \a‘L
-8[] N V“
-100
| LK 0! 0’ 10’ 0’ 10’ 10° Vg

—Vigr
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Controlled AM Amplifier with
Demodulator and AF Volume Control

TDA 1048

Preliminary data

The monolithi¢ integrated circuit TDA 1048 contains a gain-controlled push-pull amplifier,
a demodulator, and a DC volume control. The AF outputs are referred to ground and

stabilized against hum of the supply voltage.

The IC TDA 1048 is particularly suited for the use in the sound section of TV sets of French

Standard {(amplitude modulation).

® High input sensitivity

@ Distortion-low control

@ Distortion-low demodulation

@ Volume control by D.C. voltage

@ Internally stabilized supply voltage

Ordering code
C67000-A1090

Type |
TDA 1048 |

Package outlines

045¢025

i o o T

Plastic plug-in package
20 A 16 DIN 41866

16 pins, dual-in-line
Weight approx. 1.2 g
= Dimensions in mm

[ER T ===~ g v v gy v |

0.y

Absolute maximum ratings

Supply voltage

Output currant

Thermal resistance {system-alr}
Junction temperature

Storage temperature

Range of operation

Supply voltage
Ambient temperature in operation

104

111

thsa

16.5

5

120

150

—40 to +125

10to 16
0 to +60

mA
K/w



TDA 1048

Preliminary data

Electrical characteristics (V.. =12V; f, =40 MHz, T,,., = 25°C)

Output resistance

Load resistance

Stabilized voltage

Total current consumption I,=1;+1g+1,,| 37 mA
Output DC currents of amplifier I,=1Ig 4 mA
Input voltage for starting of control Vi 200 uv
{measured via input transmitter 3:5)
AF output voltage (m = 80%) Var <1 Vst
Range of volume control Varmax/Varmin | =70 dB
03 150 Q
Rq0 100 Q
Ls =5 kQ
RL10 =5 kQ
1 4.8 \
Block diagram and Test circuit
oy I 1]
o172V ==y ‘_{" -0 VAF controtled
10n 100n LTk
1n |_||
16 -E 2 11 10 9 47y
| 8V ]

IF-control

SN2

L
I

not controlled

volume control
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TDA 1048

Application circuit for 39.2 MHz

8.2k 47k
volume
control Ak "-7”':-_1- g . ‘TUT 0
33pF 33pF 9tumns BpF
Yirr
c-wire 1pop—
TDA 1048

!.'.‘nF t.'.TnF

13

4InF

T

VOGT coil set D41-2185 (2438)
without gaussion core
wire: 0.25 CulS

Ll L
wF
J 1 LTpF
Tl | T
Vaur Viar L-—-13F controlled

not controlled

AF output voltage versus potentiometer resistance

de
10

012 3 4 5 6 7 8

r?l’nl

9 10 k&
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Stereo Decoder TDA 1055
according to Phase-Locked-Loop Method

Preliminary data

The TDA 1055 is a PLL stereo decoder. It is used in time multiplex (switch) operation or
frequency multiplex {matrix) operation. The IC has an automatic pilot-dependent mono/
stereo switch and a connection for the stereo-indicating lamp. The lamp current is internally
limited to max. 40 mA. The adjustment of the stereo base width from stereo to mono is
continuously carried out by means of the auxiliary voltage V,,, V.. can be derived from
voltage V,, of TDA 1047. By means of the variable base width, this stereo decoder is best
suited for car radios. The switch Mo/St serves for switching on forced mono. With the
switch St-Such stereo transmitters can be selected. Mono transmitters remain mute, when
the switches Mo/St and St-Such are opened. By means of the input OP, slight frequency
corrections can be done according to the following formula so that height reductions are
balanced. Thus, cross-talking can be improved.

V,
T‘?E‘l +C R

® Deemphasis either before (matrix) or after (switch} demodulation of {L-R} signal
@ Large supply voltage range

@ Continuously adjustable stereo base width

® Automatic pilot-dependent stereo switch

@ Mute switch of mono transmitters {Stereo-Such)

# Frequency correction of MPX signal

Type | Ordering code
TDA 1055 | Q67000-A1145

Package outlines

i 0
N i T e T e O O . B . DY S 5
Plastic plug-in package
> 20 A 18 DIN 41866
18 pins, dual-in-line
T WL e 'ﬁ' W_'eightppprgx.'l.3g
23 max Dimensions in mm

Absolute maximum ratings

Supply voltage Voo 18 Vv
Auxiliary voltage Vaux 4 v
Stereo- Such voltage Vars 4 v
Lamp voltage Vi, 18 \%
Current for stereo indication Iy 40 mA
Thermal resistance (system-air} Runsa 120 K/W
Junction temperature T 150 °C
Storage temperature Ts 40 to +125 °C



TDA 1055

Preliminary data

Range of operation
Supply voltage Vee 851018 v
Ambient temperature in operation T b —-25t0 +70 °C
Electrical characteristics (V.= 15V, Tam = 25°C}
Total current consumption without lamp Lo 30 mA
MPX input voltage'} V, =3 Voo
Cutput voitage per channel with stereo ' 3 Vep
Input resistance R acc. external circuitry
Qutput resistance R 5 k<2
Total harmonic distortion (Vo= 1V, f=1kHz) THD =3 %
Cross-talk attenuation at 1 kHz acr =40 {=40) dB
Attenuation at 19 kHz?} aprie =30 (=30} dB
38 kHz) 8pras =40 {=30}) dB
76 kHZ®) &prre =50 (=50} dB
67 kHz (SCA signal)®) dsca =36 (=40) dB
Saturation voltage lamp driver (7, =30 mA) Voot =2.0 v
Switch threshold for stereo Ver =10 MV,
Switch hysteresis Hevim 5 dB
Channel separation control range
{L-R)=-40 dB mono Vaux <.6 \
{L-R)= 0 dB stereo Vo =27 v
Controi range
{L+R}= 0 dB normal Vs <.7 v
{L+ R}= 40 dB stereo-such, Var-s =22 \'4

'} In case of OP amplification Voe= 1 for all MPX fraquencies. When haight increasing the MPX signal, the OP output
voltaga must not exceed Vgyex = 3V,.
2) The figures without brachets are for switch operation, those with brackets are fore matrix operation.
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TDA 1055

Matrix operation
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TDA 1055

Switch operation
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TDA 1055

Channel separation depending on auxiliary voltage V,,,
{Vaux can be taken from the TDA 1047 [pin 14] as field-strength-dependent volitage)

dB
40
ld c / b “ /u

30 / /
. AR AN

—_—

0 0.5 10 15 20 25 30 35 L0V

Vﬂ ux

a| 56k 56k o
b | 56k 100k o
c|l 0 @ o
d M0k o 330
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Synchroneous Demodulator Combination TDA 2522
for PAL Colour TV Sets

Preliminary data

The monolithic integrated circuit TDA 2522 entains a 8.8-MHz colour subcarrier oscillator
with divider stage for the production of both 4.4-MHz reference signals.

@ Circuit for the production of the chrominance signal control voltage and a reference voltage
@ Circuit for thé production of the colour-killer and identification signal

& Colour-killer delay

® Two synchronous demodulators for {(B=Y) and {R-Y) signals

® Matrix for (G-Y}-signals

® PAL flipflop and PAL switch

® Blanking in the synchroneous demodulators

Type | Ordering code
TDA 2622 | Q67000-A1230

Package outlines

Plastic plug-in package

20 A 16 DIN 41866 (SOT-38)
16 pins, dual-in-line

g Weight approx. 1.2 g

20.q; Dimensions in mm

Absolute maximum ratings

Supply voltage | ZTy— 14 v
Storage temperature Te =20to +125 °C
Ambient temperature in operation Tamb =20 t0 +60 °C
Total power dissipation Priot 600 mw
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TDA 2522

Preliminary data

Electrical characteristics (Voqyqy = 12V, Ty, = 25°C)

Typical current consumption

Ratio of demodulated signals at Veg_v, = Vegr-v
Matrix for {G-Y)-signal

Input resistance of the chrominance signal inputs

Input capacitance of the chrominance signal inputs

Output voltages of colour difference signal
DC voltage at the colour difference signal outputs
Impedance of the colour difference signal cutputs

H/2 ripple voltage at {R-Y)-output
Input resistance of the 8.8 MHz oscillator
Qutput resistance of the 8.8 MHz oscillator
Total holding range
Key pulses (at pin 15) coming from horizontal
combination TDA 2590

Colour sync. signal keying ON

OFF

ON

Blanking
OFF

Teq1y
(B-v)
{G-Y)
HGNR—V)
ch(B-Y)
Cch(H—Y)
¢ch{B—Y)
tR-1
ey
Vie—v
Vira
v21'4
1/4
Zir-m)
(G—Y)
(B—Y)
VHfZ
Rs/‘
10/4
f

V15.’4
16/4
16/4
15/4

40

1.78 Via_y,
—0.51 (R-Y)
=800
=800
=10

=10

=24
=1.36
=30

5.6

5.6

5.6

250

250

250

=10

270

200

1500

o
Qoom

NIV IA IV

mA

Q
pF
pF

23

%50@3 PRV S
h-1

<< C <

—0.19 (B-Y)
Q
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TDA 2522

Preliminary data

Electrical characteristics {contin.}

Voltage at pin 14
without colour sync signal
with colour sync signal
{peak-to-peak value) of 0.25V at pins 5and
Reference output voltage
Chrominance signal control voltage
{depending on V, 4,4} at £1,,=200 pA
at v14’4§ 5.6V
Phase difference between reference signal and
colour syncsignal at +£400 Hz frequency deviation
Colour killing  at
or at
Colour setting at
or at
Colour setting delay {by Cy at pin 16)

114
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TDA 2522

Block diagram with application hint

- +12V
§-(R-Y) §-(6Y) -{BY}
T L =
4 n 6 _ 3 2 !
output stage output stage output stage
 OMH2 23diviger with |Refp.y :
B P o
7 signals matrix
Refie.v)
colour {R-Y) (B-Y)
killer demodulator :__‘ demodulator
. | [ 3} 4
‘F(R-Vl I
fisn b=
5
| PAL-flipflop with | 30 pa | cwitch
identification
; 1
phase discriming- || | H/2 demodu- cantrol Il threshold
tor colour letor colour  |4w voltage detectar
burst gote "'I_\ burst.amplifier amplifier
7 B 12 1%

key pulses from
TDA 2590

Hi
H

b= ’ ;
1 2 s

Viet v, for TDA 2590

115



Luminance and Chrominance Combination TDA 2560
for PAL TV Sets

Preliminary data

The monolithic integrated circuit TDA 2560 contains

luminance amplifier
with adaptation circuit for Y-delay line
contrast and brightness adjustment
blanking and keying
additional video output with positively directed synchronous level

chrominance amplifier
with controlled chrominance signal amplifier
saturation and contrast adjustment
direct driving of the PAL delay line
common output for chrominance and colour sync signal (without influencing the colour
sync signal amplitude by contrast and saturation adjustment)

Type | Ordering code
TDA 2560 | Q67000-A1231

Package outlines

£t
54 &
tE
R [}
16
s O i O s DO i D i I s O O o |
Plastic plug-in package
) 20 A 16 DIN 41866 (SOT-38)
- 16 pins, dual-in-line
TEEEEEEY Weight approx. 1.2 g
20-9 Dimensions in mm
Absolute maximum ratings
Supply voltage Va/5 max 14 \
Storage temperature Ts -25t0 +125 | °C
Ambient temperature in operation Tamb —25 to +65 °C
Total power dissipation Piot 930 mwW
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TDA 2560

Preliminary data

Electrical characteristics (Vegs = 12 V; Ty = 26°C)
according to application circuit

Current consumption Tewm | 46

Luminance amplifier®)

Input current La 2
Input impedance Ziam 150
Contrast adjusting range E, >20
Brightness adjusting range {black level) Viess 1..3
Brightness adjusting voltage Vis 1..3
Black level shifting by contrast adjustment,
picture contents and temperature AV <+20
3 dB band width B 5
BAS output voltage with positively directed sync level Vg5 34
Black level clamping pulse®} Voys 8
Blanking pulses®)

for 0 V at output (pin 10} Vo 3

for 1.55 V at output (pin 10) Voss 6
Chrominance amplifier
Input voltage Von 4..80
Reachable output signal®) Vs 2
Control range of the chrominance signal amplifier >30
Starting of the chrominance signal control®) Vas 1.1
Contrast synchronism (at 10-dB contrast variation) +1
Saturation adjustment range’) E, +6...-60
Colour sync signal gating®) Vi 2
Signal-noise ratio at nominal input voltage S/N > 50
Phase shifting of the colour sync signal to the
chreminance signal © <xb°

See remarks next page

mAgp
dB

my
MHz

< < <§<

117



TDA 2560

Rernarks to the previous page

1) Supply voltage range Ve =9...14V,
admissible hum voltage Ve = 100 mv,,

2} The gain of the luminance amplifier can be influenced by the load resistance A, at pin 13. The scattering of the gain is re-
duced to a minimum, since it depends onty fromthe scattering of the relationship batween Y delay line end resistor and the
resistor Ry,

3} Key pulse?s {from TDA 2590} for colour sync signal keying and for black level clamping are sent to pin 7.

The black level clamping becomes effective at +8 V, key pulses must be inthat time that clamping only becomes effective at
the back slope of the black shoulder.

The colour sync signal gate circuit, which switches the gain of the chrominance signal amplifier during its return to
maximum, becomes effective at +2 V,

4) The luminance signal is keyed via pin 9:
when the key pulse reachss +3 V, the luminance sighal output {10} is blanked;
at +6 V, a standard level of approx. 1.55 V is keyed which can be used for clamping.

5} Chrominance signal and colour sync signal are both available at pin 6. The celour sync signal is not influenced by con-
trast and saturation adjustment; it remains stable by means of the control voltage of TDA 2622
The ratio of the chrominance signal to the colour sync signal is at nominal contrast (3 dB below maximum} and at nominal
saturation {6 dB below maximum) the same at the output and at the input.

&) When the voltage becomes more negative, the gain is reduced.

7) Linear range up to —40 d&
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TDA 2560

Block diagram

ampiificution
control

¥y BAS signal
e 34 negative G
5 8 15 13 12
|
" adaptetion | blanking
’——o—p circuit for Y- | controst keying biack
I delay line control Level clamping
Y- delayline T Il
- controlled conirast saturgtion keyed
{i é_ Z E':;;l‘:‘f'i';':"ce ™ controt contrel amplifier
chrominance signal I
filter - I L
control voltage threshold
amplifier detector
k] 6 4 7
control voltage + + keypulses
from DA 2522 from TDA 2590
contrast saturation

brightness

luminance signal
output

g blanking and/or
keying pulses

chrominance signal
output and
colour burst
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TDA 2560

Application circuit

100kQ
+12V
1 | 16 contrast
chrominance 10K Control \4
signal
input 15 to sync.
L separation b7 kQ[]
Y-delayline stoge n 4%
chrominance 1
signal o 3 o sy l ,—|:_}—<okQ tuminance
control voltage 12kQ colour carrier input signal
sutt]{ru{wn J2Vo trap 260pH gp&.7 pF
contro R !I
4 13 6 22y
| TDA 2560 -
L7 uF
I 5 12 u 22
a0 04747 5kQ —
10kQ+2% 56k brightness )
I T 0k adjustment beam current
chrominance 56kQ+ 2% 180kQ limiting
signal +12V
colour burst 7 10 ) )
keypulses luminance signal
from TDA 2590
8 9 blanking and/or
+1zve O keying pulses n
. Contrast adjustment Saturation adjustment
100 100
/ /
contrast saturation
/
75 f 75 /
/
50 50
/ /
/ /
/ /
/ /
25 25
/ /
/
y b
0 / 9 T
1 2 3 4LV 1 2 3 A

> Vigss
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Horizontal Combination for TV Sets TDA 2590

Preliminary data

The monolithic integrated circuit TDA 2590 is adapted to the integrated colour circuits
TDA 2522 and TDA 2560

with line oscillator according 1o the threshold switch principle
phase comparation between sync pulse and oscillator {¢,}
phase discriminator ¢, for phase position between line flyback pulse and oscitlator
capture range extension by coincidence detector ¢4
time constant and gate switching (VCR operation)
sync pulse separation stage
blanking circuit for interference signal
vertical sync pulse separation stage
production of key pulses for colour sync signal and for line flyback blanking pulses
phase shifter for control pulse
switching of control pulse width and switch-off
output stage with separate supply voltage for direct triggering of thyristor deflection
circuits

Type | Ordering code
TDA 2590 | Q67000-A1232

Package outfines

TS

045025 vE
5l lamax - iear f

]

]
A M AR AR

Plastic plug-in package
[ 20 A 16 DIN 41866 (SOT-38)
16 pins, dual-in-line
Noe e e e T Weight approx. 1.2 g
Dimensions in mm

2.9,

Absolute maximum ratings

Ambient temperature in operation Tamo —20to +60 °C
Storage temperature T -25to +125 °C
Voltagﬁs VP(”"G) 13.2 V1)
Po(2/16) 18.0 v
Vane 13.2 v
*Vane | 6.0 v
*+Vione | 6.0 v
VI‘IHB 13.2 V
Currents Iom 400 mA
—Iam 400 mA
A 1 mA
+i, 10 mA
—I, 10 mA
Ly 2 mA

") with power supply
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TDA 2590

Preliminary data
Electrical characteristics (Ve = 12V; Tame= 26°C)

Inputs

Sync pulse separating stage (pin 9)
input switching voltage
Input switching current
Input leakage current {at Vg = —5 V)

Interference signal blanking circuit {pin 10}

Input modulation voitage

Input switching voltage

Input modulation current

Input switching current

Input leakage current (at Vi, = —5 V}

Line flyback puise input (pin 6)

Input current

Input switching voltage
Input voltage limitation
Input resistance

Switching to VCR operation {pin 11}

Input voltage
Input current
or

Input voltage
Input current

Switching of control pulse widths {pin 4}

fort==6ps input voltage
input current

fot t=14pus+t, input voltage
input carrent

fort=0(V,= 0} input voltage')

'} or input 4 open

122
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0
1
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TDA 2590

Preliminary data
Electrical characteristics (contd.)

Outputs

Vertical sync pulses, positive {pin 8)
Output voltage
Output resistance

Colour sync key pulses, positive (pin 7)
Output voltage
Output resistance

Line flyback blanking pulses, positive (pin 7}
Output voltage
Qutput resistance

Control pulses, positive {(pin 3)
Output voltage
Output current, average value
Cutput resistance for front slope
Output resistance for back slope

Oscillator (pins 14 and 15}

lower threshold voltage
upper threshold voltage
Reverse current

Phase comparison ¢, sync pulse/oscillator {pin 13)

Control voltage range

Control current

Output leakage current at V,;=4... 8V
Output resistance, V,;=4...8V
Output resistance, V,;<3.8V/>8.2V

Output of the time constant switch (pin 12)

Output voltage
Output current
Output resistance, V;,=25...7.0V
Qutput resistance, V,,<1.5V/=9V

Coincidence detector q; (pin 11}

Output voltage
Output current, no coincidence
Output current, with coincidence

') Current source output
%) Emitter follower

V14thl
14thy
115

*liam

I13q
Rq13

q13

Vie
*he
Rq12

RqTZ

v11
111M
_111M

11 (£10)
2

11 (=10}
400

2.51t0 35
400

10.5
25
2.5
20

4
B
A7

[+

3.8to 8.2
191023
=1

high ohmic
tow ohmic

6.0
=1
100
30

to 6.0

5
A
5

& B BT

0oz DL
v

3<<
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TDA 2590

Preliminary data

Electrical characteristics {contd.)

Phase comparison g, line flyback pulse/ oscillator (pin 6)

Control voltage range
Control current
Output and/or input resistance
atV;=54...76V
at Vy<54 V/>7.6V
Input current with blocked phase detector
and V= 65V

Operating data at V149 = 12V

and the indicated externat circuitry

Sync pulse separation stage {pin 9)

Input signal (BAS)
Input key current

Interference signal blanking ¢ircuit {pin 10)

Input signal (BAS)
Input key current
Admissible superposed interference signal

Vertical sync pulse separation

Delay between front slopes of input signal and
output signal

Delay between back slopes of input signal and
output signal

Output voltage

Qutput resistance

Oscillator

Oscillator fraquency {unsynchronized)
With Cose = 4.7 F, Roge = 12 kR
Scattering of oscillator frequency
Frequency-adjusting level

Adjusting range for the indicated
external circuitry

Dependence of the oscillator frequency
from the supply voltage

Frequancy modification with supply
voltage lowered to 4 V
Termperature coefficient of oscillator frequency

"} Current source switching
2} Admissible range 1to 7TV
) Scattering of external components is not considered.

124
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Rasis
afi6

1g

1y

Uie
[10k

fo
Af,
Af, /AT

Af,
Al /1,

AVoof Voo

Afy
TC:

b4 to 7.6 v
1 mA,,

high ohmic ')
8 k<2

=5 pA
304 Vo)
=100 pA
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=7 Voo
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11 Ve
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TDA 2590

Preliminary data
Operating data (contd.)

Phase comparison g, sync pulse/oscillator

Control sensitivity

Scattering of control sensitivity

Catching and holding range

Scattering of catching and holding range

Time constant switch
Coincidence detector o,

Phase comparison ¢, line flyback pulses/ oscillator
Admissible delay between front slope and

line flyback pulse (t;, = 12 ps)
Static control error

Total phase position

Phase position between mid sync pulse and mid
line flyback pulse
Phase position tolerance

So 2 kHz/us
A8 +10 %)
Af +780 Hz
AfAf) +10 %")

compare electrical characteristics

compare electrical characteristics

tamax 15 us
AtlAty =.2 %
At 2.6 us
AfAt) =.7 us

Total phase position and phase position of front slope of control puise is set automatically

by phase comparison g,.

For any additional setting:
Voltage supply
Current supply
Scattering of supply current

Colour sync signal key pulse

Phase position between mid sync pulse at input and
back slope of colour sync signal key pulse at V=7V
Width of colour sync signal key pulse

'} Scattering of external components is not considered.

AviAt R Vius
AlfAat 30 uA/pus
A{AI) =10 %"}
At 6.75 (5.8t0 7.7)| us

t 5.0 (4.3t05.6) [ps
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TDA 2590

Preliminary data
Operating data {contd.)

Control pulse switch compare electrical characteristics

Control pulse output
Duration of control pulse

at vV ,=94V t 6.0{45t075) | pns
atV,=4V t 14 ps+ty
Control pulse switch off with supply voltage Vee =4 A
Key pulse
Duration of key pulse t 8 us
Time between front slope of key pulse
and mid of sync pulse At 4{= 2.75) us
Time between back slope of key pulse
and mid of sync pulse A€ 4{= 2.75) us
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TDA 2590
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SAS 560 S
SAS5708

Switching Amplifier for 4-Channel Touch Tuning

The monolithic integrated circuits SAS 580 S and SAS 570 S are particularly suited for radio
and TV sets, elevators etc. Each stage can be selected with very low current. Two outputs
are available for each stage: one for tuning voltage and the other for channel indication
and/or bandswitch. The high input sensitivity allows its use in equipments without mains

isolation.
@ High input sensitivity

@ Low saturation voltage of switching transistors

@ Low temperature drift of the output switching transistor for the tuning voltage

® Schmitt-Trigger-Circuit ensures for the SAS 560 S switching of stage 1 in case of setting

of supply voltage

Type | Ordering code
SAS 560 S Q67000-S30
SAS 5705 067000-531

Package outlines

Bhps
-76+06-

16
| o B e O o O e O i T s O O
Plastic plug-in package
] 20 A 16 DIN 41366
e 16 pins, dual-in-line
T BEH ﬁ' Weight approx. 1.2 g
0.9, Dimensions in mm

Absolute maximum ratings

Supply voitage 1 v, 36 \
Supply voltage 2 Ve 26.5 v
Voltage V. 6 v
Driver current I Iy, fh3, Iys 55 mA
Max. driver current, #p., < 2s Ig, Iv1s Dngy Lismax | 100 mA
Tuning current I, 14, Is, g 1.5 mA
Max. tuning current, £y, =<2s Iy, Iy I, Tomax 10 mA
Junction temperature i 160 °C
Thermal resistance {system-air) Riea 120 K/W
Storage temperature < —40to +125 °C
Range of operation

Supply voltage 1 v, 11 to 36 v
Supply voltage 2 Vg 5to 25 v
Ambient temperature in operation Tamb 0to +70 °C
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SAS 560 S
SAS570S

Electrical characteristics (V,=33 V, V;=12V, T,.,= 25°C, according to test circuit)

min typ max

Voltage at pin 2 (R, = 15 kQ)

during touching Vi 4.3 4.7 5.1 v

after touching Vay 2.6 3.2 3.7 v
Saturation voltage of driver outputs Vis—a Via_a 9 1.5 \4

11-# Vo-g 9 1.5 v

Saturation voltage of tuning voltage
outputs Voo Voo .15 .5 Vv
Temperature drift of saturation Vs_z Ve s 15 .5 v
voltage of tuning outputs Vaoy Va_q, 3 1 mV/deg
(Tamp=25...55°C} Vs_z Vs 3 1 mV/deg
Current consumption

during touching i; 33 4.3 5.3 mA

after touching i 4.7 5.7 mA
Current consumption (without load) I; 7 1.4 2.1 mA
Input current Tvor fi20 D10y hhe 100 300 nA
Reverse current of driver outputs I Iy, 1ig, {5 10 uA
Reverse current of tuning voltage
outputs Iy, Iy, 15, Ig 1 RA

After simultaneous selection of more than one channel, only one channel will be selected.
After switching off Vg, the last selected channel is stored so long as V; supply is maintained.
SAS 560 S only: On application of supply voltage V;, channel 1

{outputs 6 and 9) is automatically selected.

Test circuit

Tas J— T3 I’Z Taz |—I— Ta }I“

30M M 30M 30M -Dr
330 330 330 330
3

30k 1[30’( 1£3ﬂ 1{ Ok j.. { =560pF
T T TI 11T
% g
D, SAS 5605 /5455705
1 3
18k || 30k| 30k]| 30K | 30k
SV 2y
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SAS 560 S
SAS570S

t diagram

ireui

Block ¢

| 18UUDyd 7 18uuDyd £ juuDya 4 |auuDYyd
9 g b £ [4
| Il | | )
— | C _ T 1 "
wosoas sws] | | misu ! NEIE | TR0
afinys _ L ] _ -0ljusjod 4 -01juajod ] _ -o1juajod ]
By 10} Y3)Ins _ 10} YIPMS _ JO} YaIeS ]
— | § _ s ﬂ 8 " 5
| _ _ _ _
_ _ _ _
uoloziqRs | _ _ _
abnjjon _ | _ _
— ! | !
_ ﬂ sdwoy Jaildwp _ sdwn] Jayndun| | sdwp) sa1jndwo
u 10 <& Jop < _ do) <
_ | | yonms odul | || ks e uahs wnduy
| 7 Ul T LTI il S ]
] | I N N | 1 I
b i} i L El ke Gi 0l

130



SAS 560 S
SAS 570 S

—* Vo q 13150t
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SAS 560 S
SAS 570 S

Application circuit |
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SAS 560 S
SAS 570 S

Application circuit Il as ring counter circuit
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Switching Amplifier for 4-Channel Touch Tuning SAS 580
SAS 590

The monolithic integrated circuits SAS 580 and SAS 590 have been developed from
SAS 560 $/570 S which are being further produced. SAS 580 is the basic component for
the first 4 channels. By adding any number of SAS 590, the number of channels can be
extended by 4 channels each one.

The new ICs offer with even less external circuitry higher operating comfort:

@ Integrated ring counter for remote control saves external compenents and permits higher
frequency

® Potentiometers are switched by sliders. External diodes are unnecessary

® The outputs are able of directly driving filamental lamps, LED's, neon lamps or nixie tubes

& Complete function for supply voltage between 10 and 36 V, i.e. the supply voltage can be
strongly reduced during stand-by operation, a selected channel remains switched without
any additional circuitry

Type | ©Ordering codes
SAS 580 Q67000-528
SAS 5390 Q67000-529

Package outlines

18 10

i W e T e T i O - B o T o T T .Y

) Plastic plug-in package
20 A 18 DIN 41866

18 pins, dual-in-line
Weight approx. 1.3 g9
Dimensions in mm

Tuuuuuuubﬁ

23 max

Absolute maximum ratings

Supply voltage Vis 36 v
Current consumption e 15 mA
{for operation with higher voltage than 36 V,
a series resistor is required)

Driver current LI, I Iy 65 mA
for L =2s Iy, Ig, Iy, Tomax | 100 mA
Junction temperature T 150 °C
Thermal resistance (system-air} Aipea 120 K/W
Storage temperature T —40to +125 °C
Range of operation
Supply voltage Vig 10 to 36 v
Ambient temperature in operation Tamb 0to +70 °C
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SAS 580

SAS 590
Electrical characteristics (see test circuit, V,a=30V, Tons= 25 °C)
min typ max
Internal current consumption
channel switched I 45 7.0 9.5 mA
channel not switched I 3.0 5.0 8.5 mA
Volitage at pin 18 {R; = 3 kQ)
during touching Vise 34 38 4.2 v
after touching Vign 2.6 3.0 34 v
Saturation voltage of driver outputs
L= TkQ Vo VoV, Vo 8 1.5 v
R, = 30 kQ Vo Vg Vo, Vy 30 60 mVy
Reverse voltage of driver outputs
Loy = 100 pA Vg Ve Vo, V, |60 v
Im = 5[.LA Va. Vs, Vy, Vg 50 v
Tuning voltage Vig Viy Vig Vig| -5 Vig=2 |V
Input current of tuning voltage inPuts Lz, N3 B Bis 150 300 nA
Offset voltage of tuning switches') Vige11e Vig—n +100 | mV
14-11 Vis-11 £100 | mV
Temperature drift of tuning voltage
switches {T,mp, 20 ... 50°C)") Vi 5 mv
Impedance of tuning output Ray 3 k2
{7, < £30 pA)
Trigger current for channel switching Ia, 04, Ig, Iy 20 80 200 nA
Input threshold volitage of switch
amplifiers {I;, Iy, Ig. I; = 80 nA) Vo, Vi Vo Vg 5.5 v
Switch frequency of ring counter fe 10 kHz

") measured between switched input and pin 11.
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SAS 580

SAS 590
Test circuit
30V
Q
R"a“‘ s YA ell e g PelbelYall: pook
glundby 18k 15k
{l
25¢s s T ] Luning voltage
15 50k 100k l ring counter 4
0k ] l ring counter
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Functional test

1. SAS 680: After applying supply voltage Vi, channel 1is selected, i.e. the tuning voltage
is switched from pin 15 to pin 11 and the lamp at pin 3 is switched on

2. SAS 580: V,; < .5V means stand-by operation, i. e, even when selecting another channel,
the channel previously selected remains stored. Selection of a new channel is
not possible. A stored channel must come on agaln after closing S1.

3. SAS 580: Positive pulses at pin 18 with time > 70 us per IC, rise time < 1 us and ampli-
tude 16 V {according to test circuit) reset to channed 1.

4, Positive pulse at pin 18 with time 2,5 ps, rise time < 1 ps and amplitude 15V
{according to test circuit) must switch to next channel.
5, At a channel change, the capacitor which operates as a load on pin 11 is

raversely charged with a current of approx. + 50 pA.
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Integrated Circuits for Sensor Channel Selection SAS 580
SAS 590

Summary

The integrated circuits SAS 580/590 have been developed for electronic channel selaction in
radio and TV sets with varicap diodes. The selection can be carried out by merely touching the
sensor plates. By selecting a stage, a pre-set tuning voltage is switched and a driver stage op-
erated which are controlling the band selection and the channel indication. For the indication,
it can be chosen between neon lamps, nixie tubes, LED's or filamental lamps.

Each integrated circuit contains 4 channel memories. An internal ring counter allows con-
tinued switching from channel to channel. The IC’s can be lined up in any number.

Concept

The concept is that already the first IC SAS 580 is a fully functioning unit which can be extended
by adding further IC's. The number of channel memories per package resulted from the neces-
sary functional extent and the number of pins at disposal. The DIL 18 package houses 4 chan-
nel memories. Picture 1 shows the block diagram of the SAS 580,

Each stage consists of a RS flipflop which is set either from input by input amplifier A, orin the
ring counter function by amplifier A,. Atthe same time, a previously selected stage is reset via
the coupling resistance R, which is common to all stages.

The RS flipflop controls two switches. Switch 5, switches the tuning voltage preselected with
the potentiometer to the tuning output pin 11, switch S, sends a signal to the output for chan-
nel indication and band selection.

Instead of the ring counter amplifier A;, the SAS 580 contains in the first stage a switching
stage which sets the IC automatically at the first stage after application of the supply voltage.
The SAS 580 also contains an auxiliary ¢ircuit SB by means of which all inputs can be blocked
{stand-by operation), and a current generator CG as common operating resistance for the
separator amplifier OP’s of all stages.

Realisation of switching functions

Picture 2 shows the circuit of one stage. The amplifiers A, and A, have two stages sach (T,, T,
and Ty, T,). The gain of A is designed so that the memories can also be selected by bridging
the key Ta with the finger. The RS flipflop is set by T,. This is maintained by T;. Since the volt-
age at the coupling resistance R; is during the switching procedure higher than the holding
voltage at T;, each switching procedure annuls an existing holding state.

The tuning switch S, and the indication switch S, are controlled by the holding circuit (T, T,
R;. Rg). The switch S, can supply a maximum current of 55 mA. By short-circuit between base
and emitter (T,,), S, obtains a reverse voltage Vees = 60 V.

Switching through of the tuning voltage

The switching through of the tuning voltage was subject to particular care during develop-
ment.

For adjusting the tuners, voltages between .5V and 28.5 V with low temperature drift are
necessary. As shown in block diagram, picture 1, switching through is carried out by means of
operational amplifiers as impedance transformer ¢ircuit. A small input current and a low out-
put impedance are the advantages of this circuit. The current source CG serves as operating
resistance for the amplifiers of all stages, even for those of further components.

By selecting a memory, the respective operational amplifier is connected to the operating re-
sistance. Operational ampiifier and current source are adapted to each other so that the opera-
tional amplifier works with almost symmetrical currents. Differing Vae-voltages and aresulting
temperature drift are thus avoided.

Figure 3 shows the dimensions of the operational amplifier and the current source as well as
the test circuit used for the drift tests carried out.

The resistance R, corresponds to the potentiometer resistance. Tests were carried out with
A, = 25 kQ, which corresponds to a 100 kQ potentiometer in its most unfavourable position.
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SAS 580
SAS 590

Figure 4 shows the test results in the interesting temperature range, represented as voltage
difference between input and cutput. The test was carried out for different tuning voltages. As
can be seen, the temperature drift is inferior.

The application

The described Integrated Circuits can be used in all cases where a channel selection 1-out of -n
shall be carried out. They have been developed in consideration of the particular requirements
of radio and TV sets. Figure 5, therefore, shows, as example of atypical application, & circuit for
the selection of 8 channels in a TV sets. Each channel may, with the pre-selection switches, be
assigned to all transmitting bands. The selected channel is indicated by a nixie tube. Continued
switching from channel to channel is obtained by positive puises to pin 18.

Figure 6 shows an application circuit for filamental lamps or LED's as indicating elements. The
displays are in series to the band switches so that the diodes from application, figure 5, are not
needed.
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SAS 580

SAS 590

Block circuit diagram

picture 1
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SAS 580
SAS 590

Circuit: one channel
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SAS 580

SAS 590
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SAS 580
SAS 590

Application circuit Il
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FM IF Amplifier with Demodulator s o IE

S 041 is a symmetrical, six-stage amplifier with symmetrical coincidence demodulator for the
amplification, limiting and demodulation of frequency-modulated signals. S 041 is particu-
larly suited for sets where a low current consumption is of importance, or where major
supply voltage fluctuations occur.

Pin connexions correspond to the well known TBA 120. However, pin 5 of S 041 P is not
connected internally. The S 041 is especially suited for applications in narrow-band FM
systems {455 kHz) and in usual FM IF systems (10.7 MHz).

Type | Ordering codes
S041P Q67000-A529
S04 E Q67000-A694

Package outlines

SMP
7642
7606
1-‘ ol I e I e B o B I
o Package 6.J 10 DIN 41873
O OO oD !]%ﬂ;:::sr to TO 100}

Weight approx. 1.1 g

19.2.03

Plastic plug-in package
20 A 14 DIN 41856
14 pins, dual-in-line
Waeight approx. 1.1g
Dimensions in mm

Absolute maximum ratings

SoM P
SO41E
Supply voltage Vee 15 v
Storage temperature T ~40 te +125 “c
Junction temperature 7 150 °C
Thermal resistance (system-air}
S041P Rmes 120 *K/wW
SOME Auwea 190 KIW
Range of operation
Supply voltage Vee 4t015 \
Fraquency range f Oto 35 A
Ambient temperature in operation Tamb ~251t0 +85 °C
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Electrical characteristics (V.. = 12V, T, = 25 °C)

min typ max

Total current consumption Iee 4.0 5.4 6.8 mA
IF voltage gain (i = 10.7 MHz) Gy 68 dB
IF output voltage at limiting Ve Viops 130 mV
{each output)
AF output voftage V aresi 100 170 mvy
{fir = 10.7 MHz, Af = £50 kHz,
Vi =10 mV, f .o = 1 kHz, O =35)
Harmonic distostion k .55 1.0 %
{fie = 10.7 MHz, Af = 50 kHz,
V, = 10 mV, fi.q = 1kHz, O=35)
Deviation of AF output voltage AVag 1.5 dB
(Voo = 16 V=4V, fir = 10.7 MHz,
Af = 80 kHz, frog = 1 kH2)
Input voltage for limiting Viim 30 60 nv
(fir = 10.7 MMz, 4f = £50 kHz,
Vi = 10 MHz, f,.q = 1 kHz, Q= 35)
Input impedance for 10.7 MHz Z; 20/2 kS2/pF

for 455 kHz 2 50/4 kQ/pF
Qutput resistance (pin 9) R, 35 5 8.5 ke
Voltage drop at AF ballast resistence Vii-a 1.5 v
AM suppression am 60 dB
Vi, = 10 mV, 4f = 50 kHz, m = 30%,
fraog = 1 kHZ)

All connections mentioned in the index are referring to S 041 P {e.g. V;3).

Test circuit

4 =0 7Mz
¥i

12 turns
D25 Cul S

pin connections n brackets are for 5 041E
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Application circuit for 10.7 MHz (VHF-FM-IF)
and 455 kHz (narrow band FM)

100 nF

(U.]uF)T

data in brackets for455 kHz (narrow-band FM)
pin connections in brackets refer to S041E

Coils | 10.7 MHz | 455 kHz

L, 15 turns/.15 CuLS 71.5 turns/12 x .04 CuLS

L, 12 turns/.25 CulLS 71.6 turns/12 x .04 CuLS
Coil set D 41-2165 D 41-2393 of Messrs. Vogt
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S041P |
SO41E
AM suppression versus AF output voltage and harmonic
supply voltage distortion versus Q-factor
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Mixer S042P
S0M2E

The S 042 is an universally applicable symmetrical mixer for frequencies up to 200 MHz. it can
be driven from an external source or from the built-in oscillator. The input signals are
suppressed at the outputs. In addition to the usual mixer applications in receivers, con-
verters and demodulators for AM and FM, the S 042 can be used as an electrical polarity
switch, multiplier etc.

#® Wide range of supply voltage

® Numerous application possibilities
® Few external components

® High conversion transconductance
® Low noise figure

Type | Ordering codes
S042P Q67000-A3356
S042E Q67000-A627

Package outlines

S042 P
= 4
£
2 &
§
&
s {
4 8
 naa S o N s O e N Y s IO s |
-
Package 5 J 10 DIN 41873
TR B p v v R {similar to TO 10
1 7 10 pins
.,__ﬁ__]g'z_‘l.j — Waeight approx. 1.1 g

Ptastic plug-in package
20 A 14 DIN 41866
14 pins, dual-in-line
Weight approx. 1.1 g
Dimensions in mm

Absolute maximum ratings

S04z P

S042 E
Supply voltage Ve 15 v
Storage temperature Te —40to +126 | °C
Junction temperature T 150 °C
Thermal resistance S 042 P: Rihsa 110 K/wW

S 042 E: Rinea 190 K/w

Range of operation
Supply voltage Voo 41015 v
Ambient temperature in operation T ame —-15t0 +70 °C
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S042P

S042 E
Electrical characteristics (V.. = 12V, Tom = 25°C)

min typ max
Total current consumption Io=L+I;+1 1.4 2.15 29 mA
Qutput current L=I; .36 62 .68 mA
Output current difference ;-1 —60 +60 mA
Current I 7 1.1 1.6 mA
Power gain Gp 14 16.5 daB
{fi=100 MHz, f,..=110.7 MHz)
Breakdown volitage Vy Vs 25 v
Uz :=10 MA, V, ;=0V)
Qutput capacity Com Cam pF
I
Conversion transconductance S=—"2_= mS
Vo=V Vil

Noise figure 7 dB

All connections mentioned in the index are referring to S 042 P (e.g. I.)

Test circuit

f; = 100MAz

10nF -EW

losz=110.7 MHZ

051

¢ My 12V

162 10,7z

2217 turns
146914010

3/3turns

oih conhections in orackets are 5 042 E
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Circuit diagram

(3) 1} {21
5 ? 3
[EBI(Q
(6) 7 o—
21k2
22kQ
{5) g o—0
{71 o
{813 0—
N
K
g 14452
3
01469140100
0 o
1210
(81 (8

connections in brockeis refer to S 042 E

A galvanic connection between pins 7 and 8 and pins 11 and 13 through coupling windings
is recommended.

Between pins 10 and 14 (ground} and between pins 12 and 14, a resistance of at least 200 Q
may be connected to increase the currents and therefore the conversion transconductance.
Pins 10 and 12 may be connected through any impedance. In case of a2 direct connection be-
tween pins 10 and 12, the resistance from this pins to 14 must be at least 100 Q. Depending
on the layout, a capacitor {10 to 50 pF} may be required between pins 7 and 8 to prevent
oscillations in the VHF band.
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sS042P
S042E
Application circuits
VHF mixer with inductive tuning Mixer for remote-control receivers,
, without oscillator
4, WY
0.7 MHz
I
|
| T0MHz
| ix;
| {7) [l2pF [330F | 2pF
|
|
I
[
2556 MHz
pin connections in brackets refer to § 042E pin connections in brackets refer to 5042 £

For avertone crystals is recommended an
adequate indictivity between pins 10 and 12
to avoid oscillations to the fundamental tone.
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S042P
SO04Z2E

Mixer for short wave application Differential amplifier with internal

in self-oscillating operation neutralisation, also suited for limiting,
for frequencies up to 50 MHz, at
higher currents up to 100 MHz

1.6 4 8MHz 7

101

5 turns
'8 turns
&.TnF

40 turns

all pin connections refer to 5042 P
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Integrated Circuit for Driving LED Lines UAA 170
{light spot display)

Integrated circuit for driving 16 light emitting diodes. By connecting two UAA 170 “s in
parallel 30 LED’s can be driven. In analogy to the input voltage, the discrete LED's are
forming at the output a light spot. With external circuitry (modification of R,), the light
transition can be arranged between “smooth” and “abrupt”. The basic brightness of the
LED’s can be modified by (R; + Rg) or by a phototransistor.

Type | Ordering code
UAA 170 |  QB7000-A940

Package outlines

B
s I e O e T o O O o IO .
Plastic plug-in package
> 20 A 16 DIN 41866
186 pins, dual-in-line
?‘ MR ] Weight apptox. 1.2 g
0. Dimensions in mm

Absolute maximum ratings

Supply voltage Vio 18 v
Input voltages Viy Vig Via {6 v
Load current I, 3 mA
Storage temperature Te —-40t0 +125 | °C
Junction temperature T 160 °C
Thermal resistance (system-air} Ruea 120 K/wW

Range of operation

Supply voltage Vi 10.5 to 18') v
Ambient temperature in operation Tamb —25to +85 °C

') The tower limit is only valid for a forward voltage of the LED's of approx. 1.5 V; the lower limit increases according
to higher forward voltage.
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UAA 170

Electrical characteristics (V,, = 12 V; Tomp 25 °C)

min typ max
Current consumption (f,4 = 0; I, = 0) I 4 10 mA
Control input current I, -2 2 pA
Reference input current L dva 3 uA
Voltage difference for smooth light transition A V;z44 14 v
Voltage difference for abrupt light transition AV 343 4 Y
Stabilized voltage I,, = 300 pA Via 5.0 6.0 v
he="5mA Vi 45 v
Reference input voltage Vot max 1.2 6.0 \)
Vref min 0 4-9 V
Voltage difference AV 1.2 6.0 v
Tolerance of forward voltages of LED's
mutually AVy .5 \'
Internal limited diode current for LED’s Xip 50 mA

The values of the resistances R, to Rs can be varied in wide ranges provided that the
relationships mentioned below are observed.

Rl = Rﬁ Ra = vcomr win

R:=R; + R, Viet = Voontr max

Block circuit diagram

phototransistor or resistor ¥y = 5V Vet max. Vet ain Veontr, Yo A
1t g

+
-
O P |
L)

T £ OF YOO

matrix

T

1
ground H

oo

o
m

Figure 1
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UAA 170

Application circuit

BPID1 {1/ 1/
Y

phototransist

or Keontr*¥ec
resistor
mk Al
[} A|9
) Uaa 170
1J- H 6 lE F ln GG
2x%LD 468 5 Fix h A szk RAAARE
or L 1 L L
16 %10 467
]
Figure 2

1. Voonet ©.9. tuning voltage for varicap diodes.

2. The voltage difference between pins 12 and 13 adjusted by R, to Rs and V.., corresponds to
the range of the control voltage V..., which is indicated by the diodes. The highest voltage
indicated linear is determined by the volitage of pin 13, the lowest by the voltage of pin 12. If
}he control voltage rises above or falls below this range, either the first or the last diode
ights up.

3. A stabilized voltage (approx. 5 V) is coming from pin 14 to pin 16 via a resistor. The size of
the resistor is decisive forthe diode current. If a phototransistor is used, the diode current is
additionally controlled by ambient light.

4. Ifinstead of 16 LED’s only 4, 8, or 12 shall be used, this may be realized by switching a single
LED with the cathode from plus voltage {pin 10} to H instead of a group of 4 LED's {e.g. to
pin H). If two or three groups of four are replaced, pins G and/or E are connected in paralle!
to pin H.
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Scale Display with Luminescence Diodes UAA 170

Scale displays by means of a wandering light point are particularly suitable for indicating ap-
proximate values. Applications of this kind can be used for level sensors, VU-meters,
tachometers, radio scales etc. When using the displays in measuring equipment, multicoloured
luminescence diodes are offering as range limitation. Ring scales are obtained by a circular ar-
rangement of the diodes. The IC UAA 170 has especially been developed for driving a scale of
16 luminescence diodes. The circuitry of the component is shown in figure 2. The input volt-
ages at pins 11, 12 and 13 are freely selectable in the range between 0 and 6 V. Any kind of ad-
justment, as forinstance to 18 V, is enabled by suitable voltage dividers. The D. C. value Veontr 1S
always assigned to a certain spot of the diode chain. The voltage difference 4V, for switch-
ing from one to the next LED is adjustable by means of the reference voltage V. and the re-
spective voltage divider R, R4, Rs. The voltage difference between pins 12 and 13 corresponds
thereby to the possible indication range. 4V, defines at the same time the light transition
between two diodes. With AV, ;45 ~1.4 V, the light point glides smooth along the scale. With
increasing valtage difference, the passage becomes more abrupt. With AV,,,13 ~ 4 V, the light
point jumps from diode to diode.

Input voltages beyond the selected indication range cause the diodes D, and/or Dy, tolightup
so that only an exceeding of the range is recognized. The actual value can only be measured at
transition from D, te D,. The value recognition disappears with the transition from D5 to Dys.

The relationship between the control voltage and the reference voltage can be determined
simply by choosing identical voltage dividers at pins 11,12 and 13.

Provided that R; = R, + R,, the following is valid:

Ve R+ Ryt Re

1 =
Av121'13 R4
v R;+R R,
2. ref _ 3 4 _ 1+ Ril%
vconlr min RS RG

3. vl:orur max Vref

4.V, =18V

From 3. results that maximum control voltage and reference voltage must be equal, i.e.
Voot max = 18 ¥ = V. The desired voltage difference AV, for transition to the next diode
determines the minimum control voltage as folows Vo min = Veomr max — 19 4 Voonr

H AV o is €.9. 1V, then Veone min = 3 V. Thus the relationships are:

with gliding point (dVy3,43 = 1.2 VE with jumping point {4V,,,, = 4 V):
Ay + R+ R 18 Rz + Ry + R, 18
M ¥t 18 _ 15 Tt Ma*Ts = 45
R, 1,2 R, 4
R, 18 R
—4=—_1=5 _4=E_,1=5
R, 3 R, 3

The divider current I shall be measured so that the influence of the input current of the
UAA 170 of some pA can be neglected, A good approximate value is7 = 100pA orf; + Ry +
Ay = 150 k2.
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VAA 170

In consideration of the nearest standard values, the following is valid:

for gliding point (figure 2): for jumping point:

R, = 10kQ Ry = 33kQ

Ra= 2kQ Ry= 5.6kQ

R,= 12kQ R, = 39kQ

R, = 140 kK = R, R =110 kQ = R,

The indication is as follows:

Diode = D, D, Dy.... Dy Dis Dy
Value Vo, = <4 4 5..... 16 17 >17V

Pins 14, 15, and 16 serve 1o determine the diode current. Corresponding to the desired
light intensity, the forward current of the diodes is variable linear in the range I;~0 to
50 mA. The resistance R;=1kQ at pin 15 defines the adjusting range. A resistance
{f"; + Rs) between pin 14 and pin 16 determines the current. Figure 2 shows the possibility
of rendering this resistance adjustable by means of a phototransistor BP 101 in order to
adapt the tight intensity to changing ambient brightness. The adjusting range of the diode
current lies between I;=5 mA (BP 101 not lighted) and f;= 50 mA {BP 101 fully lighted).
Without phototransistor suffices a fixed resistance which must have approx. 10 k&2 with a
diode current I;= 50 mA and approx. 40 kQ with [,=~0.
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UAA 170

Application circuit for the control of 30 LED's with 2 X UAA 170

Range of control voltage Voo, = 0to BV
Voltage difference V;_3 =2 x 1.2V =24

Since the diodes Dy and Dy, are permanently lighting up, when the maximum or minimum
voltages adjusted by R, R4, As are exceeded or lower values are reached, the diodes should

be covered.
chnir VL‘C
0...5¥ 12V
10k BEk 7k 6.2k 22k 1
H—— — 1 T
7 Sk 56k
Ra7 TR

1k
e 10k
16 9’7 16 9’7 ‘

D) UAA 170 D) 0AA 170 ‘

11 B 1 g

SR o o . W O W s W ) EEEAREAFERERRRERD
3210451
£y D15
Figure 3

Figure 3 shows an extension of the circuit to 30 diodes with 2 UAA 170, The diodes Dyg Or
D,; light permanently, when the reciprocal absolute ratings are exceeded. They should be
covered. The reference voltage AV, ,qs = 2 X 1.2 = 2.4 V is derived from a stabilized D. C.
voltage of typ. 5 V available at pin 14. A resistance of 8.2 k& provides an overlapping of the ‘
ranges in order to ensure a smooth transition from Dy to Dye. The control voltage V.
is fed to pins 11 parallel via a divider R;:R.. The voltage divider is to be dimensioned
according to the desired input voltage. With a divider current of 7 = 100 pA and a control
voltage of Voone = 10V, the following is valid:

AUyzn3 2.4

R, = 7 = = 24 kQ and
R1 = Uoontr—AUﬁ/‘la - 7.6 = 76 kG
I A
The nearest standard value is Ry = 75 kQ. The voltage difference for switching one step is
10V

then AV oy = —3—6— =016 V.
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Integrated Circuit for Driving LED Lines UAA 180
(light band display)

Integrated circuit for driving 12 light emitting diodes forming a light band, the length of
which is directly proportional to a D.C. value V., switched to input 17, similar to a thermo-
meter scale.

By external circuitry, the light passage between two adjacent LED’s can be arranged be-
tween “smooth” and “jumping’. The display range is determined by the resistors R;, R,
and R;s.

The basic brightness is determined by the resistor R, (approx. 1 MQ). In order to render
the lighting of the diodes dependent on the ambient brightness, it is also possible to connect
a phototransistor parallel to the resistor #,. Maximum brightness of the LED’s is obtained
by pin 2 open. Maximum brightness can be reduced in the voltage divider R;/Rs by means
of Rs.

With adequate external circuitry several IC’s can be connected in series. With 2 IC’s 24 LED's
can be driven.

Type | Ordering code
UAA 180 | Q67000-A1104

Package outlines

N

&5, B
Sy &
e
LB
18 10
M M M O3 3
Plastic plug-in package
20 A 18 DIN 41866
18 pins, dual-in-line
FEEEEEEE 'ﬁ' Weight appro;c1.3g
23 max Dimensions in mm
Absolute maximum ratings
Supply voltage Vis 18 \%
Input voltages Vs 6 \"
Vie 6 Y
Viz 6 \%
Storage temperature T, —40 to +125 °C
Junction temperature T; 150 °C
Thermal resistance (system-air) Rinsa 120 K/W
Range of operation
Supply voltage Vig 10 to 18 \"
Ambient temperature in operation Tamb —25to +85 °C
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UAA 180

Electrical characteristics (V.. = 12V, Ty = 25 °C)

min typ max

Current consumption (I, = 0} L 5.5 8.2 mA
{without LED current)
Input currents Iy 3 1 nA
{(Vi-V,s <2 V) L 3 1 UA

by 3 1 HA
Voltage difference for smooth light
transition Vies 9 A
Diode current per diode Iy 10 mA
Tolerance of LED forward voltages AVy 1.0 v
Test circuit

129 A 12x10 461 Fid
< I I I NI S P I I S S N I
J T 1= T T [VV T L=l | =] =T T T =]
18 T 0
)
LN "L]mk (¥ & UAA 180
1 9
Tk
2 X100k
£ light band lest

£, brightness test
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Scale Display with Luminescence Diodes UAA 180

Scale displays by means of a growing light band are particularly suitable for the measuring of
approximate values. Applications of this kind can be used for level sensors, VU-meters,
tachometers, field strength indicators etc. When using the displays in measuring equipment,
multicoloured fuminescence diodes are offering as range limitation. Ring scales are obtained
by a circular arrangement of the diodes. The input voltages at pins 3, 16, and 17 are freely
selectable in the range of 0 and 6 V. Suitable voltage dividers allow any possible adaptation, as
e.g.to 18 V. The DC value V,,, is always assigned to a certain spot of the diode chain. The vol-
tage difference for switching from one to the next LED is adjustable by means of the reference
voltage V,; and the respective voltage divider R,, R, Rs. The voltage difference between
pins 16 and 3 corresponds thereby to the possible indication range. 4 V,¢/5 defines at the same
time the light passage between two diodes. With4V, 4,5 = .9 V, the light band glides smoothly
along the scale. With increasing voltage difference, the passage becomes more abrupt, until
with AV,g/5 = 4V, the light band jumps from diode to diode.

Input voltages beyond the selected display range cannot be determined. The actual value can
only be measured during the passage from D1 to D2.

The relationship between the control voltage and the reference voltage can be determined
simply by choosing identical voltage dividers at pins 7, 6, and 3.

Provided that R, = R; + R,, the following is valid:

1 Viee€  Ri+Ri+Rs

AVigss R,
v, Ry + R R
2. Y A
vcontr min RS RS

3. Vcantr max = Uref

4.V, =18V

From 3. results that the maximum control voltage and reference voltage must be equal, i.e.
for instance Voontr max = 18 V = V. The desired voltage difference V.., for switching to the
next diode determines the minimum control voltage as follows V ont min = Veontr max =15 Vcontr-
f AV ony is €.9. 1V, then follows Vg min = 3 V. Thus the resistance relationship are:

for gliding point: for jumping point (V5,3 = 4 V)
R3+R4+R5=£=20 R3+R4+R5=_1£=4.5
R, 9 Ry 4
R
_4=£_1=5 &___3_1:5
R, 3 R, 3

The divider current shall be measured so that the influence of the input current of the
UAA 180 of few nA remains neglectable. A good approximate value is I =~ 100 pA and/or
R; + Ry + Rs = 150 k.

So, in consideration of the nearest standard values, the following is valid:

for gliding point: for jumping point:
R, = 10 kQ R, = 33kQ

Ry = 2kQ R; = 5.6kQ

R, = 12kQ R, = 39kQ

R, = 140 kQ = Rs

>
I

110 kQ = R,
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UAA 180

The display is as follows:
Diode = D1 D2 D3..... D10 D11 D12
Value Vo = <4 4 5..... 16 17 >17V

Each quartet must consist of homogeneous diodes in order to ensure the funtction. There-
fore, it is possible to provide the first and third quartet lighting red and the second quartet
green in order to mark a working range.

Pin 2 serves to determine the diode current. Corresponding to the desired light intensity,
the forward current of the diodes is variable linear in the range I;=0 to 10 mA. A resistance
(Rs +R,) at pin 2 determines the current. Figure 3 shows the possibility of rendering this
resistance adjustable by means of a phototransistor BP 101 in order to adapt the light
intensity to changing ambient brightness. The adjusting range of the diode current lies
between I;=5 mA (BP 101 not lighted) and I;= 10 mA (BP 101 fully lighted). If pin 2 is open
the diode current is 10 mA.

Figure 4 shows an extension of the circuit to 24 diodes with 2 UAA 180. The reference
voltage is then

AVigs=2X 9V =18V

The control voltage V..., is supplied to pins 17 parallel via a divider R, :R,. The voltage
divider must be dimensioned according to the desired input voltage. If the divider current
is 7 = 100 uA and a control voltage of Vo, = 10 V is assumed, then follows:

Ry=—2m 219 _ 22 _ g2k

vcontr —A V16/3 8.2
I A

The voltage difference for switching on is then

AV g = —127\/— = a2V
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UAA 180

Block diagram

15 1 it 12 "o 9 8 7 & 5 ]
: A
[
! .
i ﬁﬁnl lj’qu? ﬂ]'?ui ﬂ]ﬂut F : I
| | | !
| | LED-drrver { unit :_ 1]
‘ l l H supply unif
; | i Bt
\' [ | | iz 1—:
e e e S e B :
I matrix l | . 18 ¥
| connection and matrix | G trix | 8 !
current drain change-over !
. —SL L
Ilest date recording and processing .
I !
V;omr” | | l | 3 Vrat max
| , |
Vel 7 7 ] 7 f ] |
1.cell i Leell | 3cell [
I 1 }
Application circuit
‘VEE Veontr,
-Drf?a L CIREE A 2% L0 466 i
Il | N4 Bl I Il [N sl [ | | N N [N ] sl
1 |Za} 1 A |} JVI =1 L%y} | 2] " hdl 2l L} | =i}
18 | 10
§ 2 |t []A’L | AR 180
BP1011
1 9
Qﬂs [Ef?s
! l"‘rei
Proposal ter a smooth light transitions R, = 2.2 kQ
Ry =10kQ
Rs = 150 kQ
Rs=22k... 100kQ
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UAA 180

Application civcuit for cascading several UAA 180 {up to 7)

“ £
.Y z
K g
K ﬁ
4_ = I T-—
£ s .
& < qd | [J
AR
=] = |
bl ]* -
7
A
&
5 []
=
.
7.
= ’—“
_1 =1 I T—
= -
;3 2 g
= e
= =& |
£ L=
5 1
=
\§:
£3) |
= w
Figure 4 ::"’
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UAA 180

Application circuit
for driving filamental lamps
or LED's with higher current consumption

ol A A

Vo

{ UAA 180

an exgmple: 0 BA 127

Nai T: gecording to required cureent eg
L0-1D 50{max 100 mA) BC 308

g R

R 112 #+P:current setting

Application circuit for field strength indication

A2V

ag At 21 A1 44
5.6V . L'E" ——————— Bt |3eLo o

TCA &40 or TDA 046
TDA 1047
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Preface on Operational Amplifiers

Integrated operational amplifiers are dc-amplifiers with a very broad range of applications
in automatic control systems, industrial electronics and the audio frequency area.

1. Symbols and terms used

The logic symbol “operational amplifier” shows only signal inputs and outputs. Figure 1
shows the symbol used, with an inverting input 1, a non-inverting input 2 and output 3.
A positive signal at 1"’ results in a negative signal at output 3.

— 1}y
1—— - \ — fi2 ‘
Vit ‘
g ¥
. Viz l
— + * l
Fig.1 Fig. 2

Definitions of the most important terms generally used to characterize an operational ampli-
fier are listed below. All definitions refer to symmetrical supply voltages.

a) Input offset voltage V,, is the dc voltage which must be applied between the input ter-
minals to force the quiescent d¢ output voltage to OV {Fig. 2).
Vi, = Vi, _Vy, at ¥, = 0 and generator resistance R = 50 Q.

b} Input current I, is the current required for the operation of the OP (Fig. 2}.
_ In + 1
: 2
c) Input offset current I, is the difference between the currents into the two input terminals
with the output at zero volts. At high values of generator resistance I, can cause diffi-
culties (Fig. 2).
lo=1Hy_fzatV,=0.
d} Open-loop voltage gain Gy is the voltage gain without negative feedback from the output
to the input {Fig. 3).

el Common-mode voltage gain Gy is the voltage gain resulting when an identical signal
is simultaneously applied to both inputs (Fig. 4).

Fig. 3 L L Fig. 4
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2. Test Circuits for operational amplifiers

Input current, Input offset current.

N7
& S1 open — S2 closed.
RL v
I =—3
1 MQ
M b S2 open — S1 closed
I+ = Ve
J - * = e
Z
M9 l ! S1+ S2 open

- VCC

Input offset voltage

Ve

R
5kQ
0 Vie = qu/Gv
502 | N ¢ Gy = 100
v
Vie = >
500 lvq 100
L]
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Output voltage

2
o

Open loop voltage gain {f = 1 kHz)
* W
A

L7k 47k}

S in position 1, V, = V

S in position 2. V, = V,

Gy = 20 log (-z—?) [¢B]
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Common mode rejection ratio

e

AV,

GVCM h AvicM
vﬂ
CMRR = 20 log [dB]
VICM
Sensitivity to supply voltage variations
¥
—" %o
) AVio _ AV,

AVee 100 x AVCC

174



Three-Stage AF-Amplifier

TAA 131

The integrated circuit TAA 131 is especially well suited for small battery-operated sets.

Type | Ordering code
Taa 131 | 061901-A131

Package outlines

color point ~ F

j

0.35x01 H
g 1= o

j' —
T E&u_gﬂ- 31202 pa—

Plastic coating {U 38)
Weight approx. .2 g
Dimensions in mm

Absolute maximum ratings

Supply voltage

Output collector current
Junction temperature

Storage temperature

Thermal resistance {air-system})

Range of operation

Supply voltage
Ambient temperature in operation

Circuit diagram

=

oc

by ey

P ]

thSamb

VC c

ra mb

5 v

12 mA
150 °C
—40to +125 °C
=600 K/w
13t05 v

—-20to +70 °C
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Electrical characteristies T, = 25°C
{Referring to the test circuit}

Pot.-resistance

Supply current (V.. = 1.3V}
Voltage gain (f = 1 kHz)
Harmonic distortion

(Voo = .1V, f=1kHz)

Lower cutoff frequency (-3 db)
Upper cutoff frequency (-3 db)
Noise voltage

(referred to the input,

DIN 45405, Rq = 5 k&)

Test circuit

Rel o4

0
V=13V
R_=500Q

Using R, adjuste I, to .75 mA
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1 min typ max

R, 40 400 1000 | k@
F 1.2 mA
Gy 50 57 dB
k 10 %
f 40 Hz
1, 20 kHz
Vi, b uv




TAA 131

Voltage gain v. supply voltage Voltage gain v. amb. temperature
f=1kHz, R_= 500 Q Vee = 1.3V,R . =500Q,f=1kHz
Quiescent point set to Quiescent point set to [, = .75 mA
I, = .75mA/V,, =13V at Tymp = 256 °C, using R,
il B
100 80
Gy 0
- .
T 60
7 =
80 50
L0
40
/ 30
+
20
20
10
0 0
0 1 2 3 3 5V -20 0 20 40 60 80  100°C
— VCC - Tamb
Output voltage v. current I, Voltage gain v. current ],
Vee =13V, R =500Q, Vee = 1.3V, R =500 Q,
f=1kHz k = 10% f=1kHz
v a8
08 — 80
Vq eff max — Gy
L7 T 70
06 - 60
|- ’L_—--—-_—
A
05 50 |1
04 — 40
03 30
/}
02 // 20
Y
01 10
0 0 J
0 05 10 15 mA 0 05 10 15mA
—1 —/
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Operational Amplifiers TAA 521 -709
’ TAA 521 A-709
TAA 522 -709

The integrated circuits TAA 521, TAA 521 A and TAA 522 are integrated operational amplifiers
for demanding applications. These are exceptionally well suited for industrial applications
such as servo-systems, analog computers, measuring equipment etc. The frequency response
can be adjusted by external circuits.

@ High-resistance symmetrical input
® Low-resistance single-ended output
@ Excellent temperature stability

® High common mode rejection

Type | Ordering codes
TAA 521 Q67000-A3
TAA 521 A Q67000-A164
TAA 522 Q67000-A84

Package outlines

TAA 521, TAA 522 TAAB21 A

1max
— | 4
N ' 3 5 )

— o TR - o e s I B s O s s
= - & It 6 2

s - )

f

) 7 | O @ T & & BT B |

‘ i 7
e 13501 —liTmode— -92 g™ 192,53 ———
Package similar to 5 G 8 DIN 41873 Plastic plug-in package (14 pins)
(similar T0-99) 20 A 14 DIN 41866 (T0-116)
Weight approx. 1.1 g Weight approx. 1.1 g
Pin 4 is electrically connected to case

Dimensions in mm
Maximum ratings
TAA 521
TAA 521 A TAA 522
Supply voltages Vee +18 +18 \%
Differential input voltage Vio +5 +5 \'%
Input voltage Vi *+10 +10 \%
Output short circuit duration 5 5 s
Storage temperature Ts -55to +1560 | —65to +150 | °C
Junction temperature T 150 150 °C
Thermal resistance:
System-ambient air Rinsamb 190/120 190 K/W
System-Case Rinscase 80/— 80 K/W

Range of operation
Supply voltage Vee 10 to 18 10 to 18 \
Ambient temperature in operation T amp 0 to +70 —551t0 +125 | °C
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TAA 521 -709
TAA 521 A-709
TAA 522 -709
Circuit . )
nput-§requency compensation
12} 3)
f? {m
1 Ve
f]m []]R? I) f]R1Z
1 13 ™ 1 T4
[]]RI'! —[ﬁkb/ 10
12 17
n 19
RZ R6
R14 “l?)
l/ L }—e— putput
18
m
_input e R8 ™ (9
{4) 202" 15 g output
frequency
compensation
(513 14 R9
+mnput 715
M3
6 T10 RN
RG R13 (6)
i Vie
Kumbers in brackels refer to  TAA 5214

Frequency compensating circuit: A2 = 50 Q for capacitive loads

; 2-
=iNput  Gr—

+input gt—-

B R2
TAA 521 —— }—o
e
8 ol &5
(1
R

-input é_——

5+
+input o——

Gl

TAA B21A
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TAA 521 -709

TAA 521A-709
TAA 522 -709
Operating characteristics TAA 521 TAA 522
Vee = 2168V, Ty = 256°C TAA 521 A
unless stated otherwise min | typ max | min | typ max
Power ¢consumption Prot 80 200 80 166 mw
{no load, no signal)
Input offset voltage
{Rg < 10 kQ) Vio -7.5 | £2 7.5 -5 +1 5 my
(Tamp = 0 to 70°C) Vio -10 10 -6 6 mv
Input offset current IR —500 | 100 | 500 —200 | £50 | 200 nA
{Tams = 0 to 70°C} 1 ~750 750 nA
(Tamp = —5510 +125°C) I, —200 | £20 | 200 nA
Input current I .3 1.5 .2 b uA
{(Tamp = 010 70°C} ] 2.0 nA
{(Torw = —55to +125°C}) [, 500 1500 | nA
Input impedance Z 50 250 150 400 kQ
{Tamp = —Bb to +126°C}  Z, 40 100 kg2
QOutput voltage
(R > 10 kQ) Ve |12 |x14 |-12 v
(R, > 10 kQ,
Tams = —5B 10 +126°C) Vg 12 +14 |-12 |V
(A, > 2 kQ) Vao 10 +13 -10 v
(A, > 2 kQ, Voo
Tams = —556 to +1256°C) 10 +13 [—-10 [V
Qutput impedance Zy 150 150 Q
Voltage gain
(Vo = £10°V,
R = 2kQ) Gy 836 |93 dB
(Vopr = £10V, A, = 2kQ,
Tamp = 0to 70°C) Gy 81.5 dB
Vo = 10V, R > 2 k2,
Tame = —55 to +125°C}) Gy 88 93 dB
Common mode rejection
ration (R < 10 k2} CMRR | 65 90 70 90 dB
Average temperature
coefficient of input offset
voltage
{Ra < 10 kQ,
Tamp = 010 70°C) Avio 10 uv/K
(Rg = 50 Q,
Tame = —5b6 to +125°C) Ovio 3 pvV/K
{Rs < 10 kQ,
Tomp = =55 10 +125°C)  dvie 6 uv/K
Input common mode range Vicu +8 +10 +8 +10 v
Sensitivity to supply AV 25 200 25 |200 |uvev
voltage variations AV
Rise time of V, dVq 3 3 Vius
e
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TAA 521 -709
TAA 521 A-709

Transfer characteristic V, = f(V))

:
1
§ gl e i
_,? =0k [’N
RESGIRY
=55%
3 259
12590
lid
. /
-10 !
f/
i
/1]
-15 d
A .06 <62 02 06 Imv
—_
PP-output voltage V, = f{Vcc)
v
30
¥
1
T -
-
b lming 0k
\// |
/ e
1B 7
1// min | = 2k
0
5
0

k| e 23 16 15V

—-:VEE

TAA 522 -709

Output voltage V,,, = f{A,}

v
0
VfDD /f
2
> /
'
20
/
L
'I L
15
f
f
10
0? 5 13 5 10%0

Open loop voltage gain Gy = f(Vcc)

04
7
Vi
Gy ; R 10k d
. )
4
5 1I'I1EI)(
/
rd
4
7
// t’f//
3 //
// v
2 min L~
e //
1 //(




TAA 521 -709
TAA 521 A-709

nput offset current f;, = (7T}

nA
50

[ 1T

&5
fy

'Tt.u

B

0\ }
25—\

20

15

0 N

~
5 |

el

0
-60 -0 0 60 100 ool

— 7

Open loop gain for various
degrees of compensation G, = f(f)

il

100 —
S VCE =2 |5Y 1]
5 flﬂﬂpF.ﬁ'ﬁﬂ.
fgu N £y= 3pF Ll
] N
80 N
| N
w0 N
E]=1IJOpF

Ry 215k . 65=3pF
20
[]:BUUDE R'l‘— 1.5k.Q. \
o = 20pF| 1]
._l_.
£,=50F. Ry = 15k, £, = 200pF
~20 LLPOMU L O LO0E 14l
100 114 Wi Wk M W0 MHz

—f

0
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Input current [, = f{7}

na
500

—

450

T 400

350

300

250
200 A\
150 N

100 AN

50 [~

60 -0 20 60 100 140°C

— =7

PP-output voltage V, = £}

v
N
Kre=2 15Y
LR s 10k
o | Ny
t |
o SR
L 1
1 % A 0%

!_I
1
by 18008
Bl
1
|°1 LV
o2l

10 = 2
5
NJILA
h]
0
T 10k 00k M DMKz
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Not for new development ]

Broadband Amplifier TAA 721
TAA 722

The integrated circuits TAA 721 and TAA 722 are differential amplifiers with wide ba ndwith.

@ Differential inputs and outputs

® Wide bandwidth of 0 to 40 MHz

# High common-mode rejection of 85 dB

® Excellent stability

#® Intensive to asymmetrical supply voltages

Type | Ordering codes

TAA 721 Q67000-A82
TAA 722 067000-A83

Package outlines

Package 5 G 8 DIN 41873
{similar TO78}

Weight approx. 1.1
Dimensians in mm

Circuit diagram

I ! °tVee
A 1 ] 7
inpul 1 o— —0 outputl
&
1
0
ko
. 3 b
inpul 20— o oulput 2
——g- Veo

{pin 4 connected to case)
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L Not for new development

TAA 721

TAA 722

Maximum ratings TAA 721 TAA 722
Suppl voltage Vee +8 +8 \
Differential input voitage Vie 5 5 \
Output current I 10 10 mA
{between Pins 6/5, Pins 6/7)
Ambient operating temperature Tamb O0to 70 —b5 to +125 °C
Storage temperature Ts —55 to +160 ~65 to + 150 “C
Junction temperature T 150 150 °C
Thermal resistance;
System-ambient air Ripsamb 190 190 K/W
Operating characteristics TAA 721 TAA 722
Vee = 26V, Tom, = 25°C min |typ | max | min | typ | max
Current consumption +ice 14.5 145 25 mA

- 9 9 16 | mA
Input current 1 50 100 40 80 HA
Input offset current Ii 3 30 3 30 HA
Input impedance Z; 6 6 k€2
{f = 100 kHz)
Qutput voltage Voer 3.7 3.7 v
(R, = 5 kQ, f = 100 kHz)
Output offset voltage') Voo 5 20 5 1.2 |V
Qutput impedance Z, 35 35 Q
{f = 100 kHz}
Voltage gainz) Gy 385 (404 |41.8 | 385 | 404 | 418 dB
(Vi=1mV, B =5 kQ, f= 100 kHz)
Common mode rejection ratio CMRR 85 85 dB
{f = 100 kHz, A, = 5 kQ)
Common mode voltage gain Gycm ~-45 [ —30 —45 | —30 | dB
(ViCM= 03 V, RL= 5 kg,
f = 100 kHz}
Bandwidth (—3 dB} B 40 40 MHz
Distortion factor k 1.5 1.5 %
(Vi=1V, R =5kQ, f=10 kHz)
Impulse measurements made
with following measuring circuit
(Vee=25V, Tm=26°C,
with V, = 10 mV}
Rise time of the output pulse t 10 15 9 12 ns
Fall time of the output pulse t 10 15 9 12 ns
(V. = 5 mv)
Amplification between the Gy 60 68 dB
channels with V; = 250 mV
Storage time te 25 40 ns
Modulation voltage v 1.2 1.4 A

"} measured between both outputs.

?} output valtage to ground, Batween both outputs, the gain measured is twice as high, the outputs being of

opposite phase.
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TAA 721
TAA 722

— | Cireuit for measuring wave forms

Not for new development

l

33PF
+hY
o -6y
4
68uF [
i'_ 1200
»
HE o output &
509 :
oo || e
< output 7
7 ;e
L u [Jagnn 3000
1004
5.8pF 19kQ e
- By 1 I
33yF
Wave shapes
input pulse —}-—
K
[e—100ns ——e= ¥
—_—
output pulse : '
100% ‘
PN% ! !
I |
| I
10% J |
f t
=l el ty bty e
—_— f
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r Not for new development }

TAA 721
TAA 722

dB
60

by 5
!
40

30

20

dB
60

40

30

20
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Voltage gain Gy = f(R,)
f= 100 kHz, Tomp = 25°C, R = 50 Q
R =5kQ, Ve =16V

107 5 10 5

—=R

Voitage gain Gy = f(—Vc)
f= 100 kHz, 7omp = 25 °C, Rg = 50 Q
R.=5kQ, +Vec =6V

ke

>V

8V

Voltage gain Gy = f(3 Vcc)
f= 100 kHz, Tomp = 25°C, Rc = 50 Q
AR =5kQ
dB
60

6
}50

40 7

30 /

20

01 2 3 4 5 6 7 8

—t V[C

Voltage gain Gy = f(+V¢c)
f= 100 kHz, T,ms = 25 °C, R = 50 Q
R =5kQ —Vec=6V
dB
60

brgy
}

40

30

—r—

20

0 1 2 3 4 5 6 7 8Y
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L Not for new development

TAA 721

TAA 722
Voltage gain Gy = f(T,ms) Input current /; = AT,
F= 100 kHz, Ty, = 25°C, R = 50 Q Vee= 6V
R=6k2 Vo= 6V
a8 pA
60 120
9% 5
T 50 00
40 80
k)] 60
\\
2 40 ™~ <
™~
"“‘--___
10 20
0 0
-4 0 40 80 120 160°8 -40 ] 40 80 120 169°C
at ™ —* Tamb
Voltage gain Gy = f{f) Common mode rejection CMMRR = (A
Phase deviation ¢ = (/) Voo = =6V, Tamy, = 25°C, Ag = 50 Q
Vee= 28V, T,y = 25°C, Re = 50 Q A =5kQ
AL =5k
dB db
40 40p° 100
N
p 90
v » CMAR 5
f f (i
£ 300 ™
<
P
70 N
60 b
™,
20 200 50 LY
N
y
i
10 N i Y
T 100
/ 2
! "
0 Tl A1 [ 0 ]
wr ol 0! 102 103MHz W5 0wl 5 0 5wk
—_— —=f
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Operational Amplifier TAA761; A; W
TAA 762
TAA 765; A; W

A particularly economical and universal operational amplifier which by its excellent perform-
ance qualities is well suited for a wide range of applications, such as automatic controls,
automobile electronics, AF-circuits, analeg computers etg,

In addition to a high gain, high input resistance, low offset voltage, low temperature- and
supply voltage-dependence, the amplifier features

@ Wide common-mode range, ® Wide temperature range {TAA 762),
® Large supply voltage range, ® High output current,

@ Large control range, ® Simple frequency compensation
Type | Ordering codes

TAA 761 Q67000-A224

TAA 761 A Q67000-A522
TAA 761 W Q67000-A598
TAA 762 Q67000-A523
TAA 765 Q67000-A226
TAA 765 A Q67000-A524
TAA 765 W Q67000-A599

Package outlines

TAA 761, TAA 762, TAA 765 TAA 761 W, TAA 7656 W TAA 761 A, TAA 765 A
T 15max
MAS\ E ey pa— L
=] 1=
:. : 6l || 4 E_ 1 ét E
= 045025 i %’
T kl B
;% 25“111&
!ITI.T- 025
Case 5H 6 [l 34 5 4
DIN 41873 e 1 =0
{similar T0-18) IMax
Woeight approx. 1g —-Ji,Jmuxl‘
Miniture plastic case 1 3
6 Pins. 8O Max ~a
Waight approx. .19
Colour code . 3
TAA 761 W white/white Plastic plug-in case
TAA 765 W yellow/yellow 6 Pins

20 A 6 DIN 41866
Weight approx. .7 g

Dimensions in mm
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TAA761; A; W

TAA 762;

Circuit for TAA 761, 762, 765

(3)
4L ~B00

-input o——_""1—

(2)
3 ~800

D

+input

Pin-numbers in brackets refer to TAA 761A and TAA 765A

Circuit for TAA 761 W and TAA 7656 W

{Ciﬁ

. 2 ~800
-input o——__"3—4

~800

frequency
compensation

(5)

7
p—— output

(4)

°-Vie

+input J)—i:

N

N

O+ VCC

p———————o frequency
compensation

.—[éoutput

TAA765; A; W
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TAA 761 A; W

Maximum ratings

Supply voltage
Output current

Differential input voltage

Junction temperature
Storage temperature
Thermal resistances:

System-case (TAA 761, TAA 762, TAA 765)
System-ambient air (TAA 761/762/765)
System-ambient air (TAA 761 A, TAA 765 A)
System-ambient air (TAA 761 W, TAA 765 W)

Range of operation
Supply voltage

Ambient temperature in operation

TAA 761/A/W
TAA 765/A/W
TAA 762

Operating
characteristics
Vee = 215V

Supply current
Input offset voltage
{Re =50 Q)

Input offset current
Input current
Qutput voltage
(RL=2kQ)
(R.=620 Q)

(R.=2 kR, f=100 kHz)

Input impedance
(f=1 kHz)

Open-loop voltage gain

(R.=2kQ, f=1 kHz)
(RL=10 kQ, f=1 kHz)
(R.=2 kQ, f=1 MHz)

TAA 762
TAA 765; A; W
TAA 761/TAA 761 A
TAA 761W/TAA 762
TAA 765/TAA 765 A
TAA 765 W
Vee +18 v
I 70 mA
ViD iV(}C
T 150 °C
Ts —55to +125 °C
RthScase 80 K/W
thsamb | 190 K/W
thsamb | 140 K/W
Rinsamp | 200 K/W
Vee +1.5to 18 \Y
T amo 0to +70 °C
amb —-25to +85 °C
amb —b5to +125 °C
TAA 761/A/W TAA 762
TAA 765/A/W
Tamp = 25°C Tamp = 25°C Tamp = —55 to
125°C
min | typ max | min |typ max |[min | max
Ice 1.6 25 1.5 2.5 mA
Vio -6 6 -4 4 -6 |6 mV
Iis —300|+80 | 300 | —100|+50 [100 |-300|300 |nA
I; .5 1.0 3 7 1.0 nA
Voo 14.9 —-14 (14.9 —-14 148 |-14 |V
Veon 14.9 —12.5(14.9 -12.5{14.8 |—-12 [V
Voo +10 +10 \Y
Z; 200 200 kQ
Gy 81.5 |85 85 87 80 dB
Gy 90 92 dB
Gy 43 43 dB
1 10 1 10 pA

Output leakage current I
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TAA 761, A, W
TAA 762

Operating
characteristics
Vee = 15V

TAA 761/A/W
TAA 765/A/W
Tamp = 25°C

min

typ

max

Toms = 25°C

min

typ

TAA765; A; W

TAA 762

Tamp = —55 to
+126°C

max | min | max

Input common-mode
range

(AL = 2 kQ)
Common-mode
rejection ratio
(RL=2kQ)
Sensitivity to supply 4 v,
voltage variations "
(Gy = 100) AVee
Temp. coefficient of V,, awe
{Rs = 50 Q)

Temp. coefficient of I, oy,
{Re = 50 Q)

Rise time of ¥, for non-
inverting operation
(test circuit 1)

Rise time for V, for
inverting operation
(test circuit 2)

Noise voltage

(to spec. DIN 45405;
measured at input

As = 2.6 kQ)

Vee = 25 V

Supply current

Input offset voltage Vio
Input offset current L
Input current I
Output voltage
(AL = 2 kQ)
Cpen loop voltage gain Gy
(AL=2kQ,f=1kHz)

ViCM

CMRR

av,
o,
av,
d,
Vn

ICC

Vare

12

€5

-6
—300

4.9
70

+13.5 —-12

79

25 200

18

0.7

300
1.0
-4

12

70

-4
~70

4.9
70

+13.5

81

25

18

0.7

-12 v

de

200 WV/V

25 uv/K

1.5 nA/K

Vius

Vius
v

mA

nA
uA

70
0.6
-4 [4.8

dB
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Operational Amplifiers TAA 861; A; W
TAA 862
TAA 865; A; W

Especially economical and universal operational amplifiers which by their excellent per-
formance qualities are well suited for a wide range of applications, such as automatic controls,
automobile electronics, AF-circuits, analog computers etc.

In addition to a high gain, high input resistance, low offset voltage, low temperature- and
supply voltage-dependence, the amplifiers feature

® Wide common-mode range,

@ Large supply voltage range,

® Large control range,

@ High output current,

® Simple frequency compensation,
® Wide temperature range {TAA 862)

Type I Ordering oodes[ Type | Ordering codes

TAA 861 Q67000-A89 TAA 865 Q67000-A109
TAA 861 A Q67000-A278 | TAA 865 A Q67000-A279
TAA 861 W Q67000-A89-S3( TAA 865 W Q67000-A109-53
TAA 862 Q67000-A236

Package outlines

TAA 861, TAA 862, TAA 865 TAA 861 W, TAA 866 W TAA 861 A, TAA 86D A
T W 15max
E — 4{
o,
i [ 5{ 3
f 0454025 ve
& 3 B 1
H —bst qu
03 o
LU] 925
Package 5 H & DIN 41873 U.f-';., 4 b A
(simitar TO-78) j N En.w a0
Weigh 1
eight approx, 1 g _#.mmL 7max
T 1™~
’:gzlltaatgl.ge plastic 85 mox -
6 pins .
Weight approx. .1 9 .
$X':Lg6$°\g,e / ;I:‘f:: plug-in package
green/green
TAA 865 W blue/blue e e

Dimensions in mm
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TAA 861; A; W

TAA 862
TAA 865; A; W
Circuit for TAA 861, TAA 865, TAA 862 and TAA 861 A, TAA BG5S A
{1
2
ﬁ Tt o+ ¥y
(6}
8
{3 p—— 0 frequency
) 4~ 600 compensation
-input o
@ (s
800 —o output
+input o—3 I/—-‘
L
KK
)
6

L - Ve
Wumbers in brackets refer 1o TAA 8614 and TAA B65A

Circuit for TAA B61 W, TAA 865 W

]
ﬁ . 4 ;‘VII
] frequency
O C
? ~ 8060 (
input ] compensation
) 1~ 800 output

+nput e——3

>

N

(]
T
]
[Ty}

Ve
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TAA 861; A; W

TAA 862
TAA 865; A; W

Maximum ratings TAA 861/TAA 865

TAA 861 A/TAABE5 A

TAA 861 W/TAA 865W

TAA 862
Supply voltage Vee +10 v
Output current I, 70 mA
Differential input voltage v +Vee
Junction temperature ; 150 °C
Storage temperature Ts —65t0 +125 °C
Thermal resistance:
System-case (TAA 861, TAA 862, TAA 865) Rinscase | 80 K/W
System-ambient air (TAA 861/862/865) Rungame | 190 K/wW
System-ambient air (TAA 861 A, TAA 865 A} Rugamp | 140 K/W
System-ambient air {TAA 861 W, TAA 865 W) Rupgamp | 200 K/W
Range of operation
Supply voltage Vee +1.5t0 £10 v
Ambient temperature in operation
TAA 861/A/W Tamb 0to +70 °C
TAA 865/A/W Tamb —265t0 +85 °C
TAA 862 ot —55to +125 L
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TAA 861; A; W

Operating
characteristics
Vee = 210V

Supply current

Input offset voltage
(R = 50 Q)

Input offset current
Input current

Qutput voltage

(R = 2kQ)

(R = 400 Q)

(A= 2kQ, f= 100 kHz}
Input impedance

{f = 1 kHz)

Output impedance

{f = 1 kHz)
Open-loop voltage gain
(RL=2%Q,f=1kHz)
(RL=10kQ, f=1kHz)
{RL=2kQ,f=1MHz)
Input common-mode
range

(R = 2 kQ)

Common mode
rejection ratio

(A, = 2 kQ)
Sensitivity to supply
voltage variations
Gy = 100)
Temperature-
coeffizient of V;,

{Re = 50 £,

Tamn = 010 7¢°C)
Temperature-
coefficient of I,

(R = 50 €,

Tame = 0 t0 70°C)
Rise time of V, for non-
inverting operation
(test circuit 1, TAA 861)
Rise time of V, for
inverting operation
{test circuit 2,

TAA 861)

TAA 862
TAA 865; A; W
TAA 861/A/W TAA 862
TAA 865/A/W
Tams = 25°C Tame = 26°C Tamp = —B5 tO
+125°C
min |typ {max | min |typ max | min | max
Tee 1.0 1.5 1.0 15 mA
Vie —-10 10 -4 4 -6 6 mV
I —300| 80 | 300 | —100/£50 |100 ([ —300|300 | nA
i .5 1.0 3 7 1.0 |uA
Voo 9.8 -9 |99 -9 |98 -9 |V
- 9.8 -8 |98 -8 |98 75|V
Veer +7 +7 Vv
Z 200 200 k2
Zq 800 Q
Gy 75 80 85 87 80 dB
Gy a0 90 dB
Gy 43 43 dB
Viem |8 +9 -8 8 19 -8 v
CMRR | 60 74 70 a1 dB
AV,
ZV‘; 25 200 25 200 uv/v
Avio 6 6 25 uvV/K
) jo 3 3 1.6 nA/K
dav,
d. 9 9 Vius
dV, 18 18 Vius
oy
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TAA 861; A; W

TAA 862
TAA 865; A; W

TAA 861/A/W TAA 862

TAA 865/A/W
Operating characteristics Toms = 25°C Temp = 25°C
Vee = =10V min |[typ | max | min |typ | max
Output leakage current Ik 10 100 1 10 uA
Noise voltage l?N 3 3 pv
{to spec. DIN 45405 measured at
input g = 2,56 kQ)
Vog = 25V
Supply current Ico 7 7 mA
Input offset voltage Vi, -10 10 -4 4 mv
Input offset current lio —300 300 | -70 70 nA
Input current I 1.0 6 pA
Output voltage Ve |48 -4 |49 -4 |V
(RL= 21k}
{Toms = —55 to +126°C) Voop 4.8 -4 |V
Open-loop voltage gain v 70 70 dB
RL=2kQ, f= 1 kHz)

Connection diagram

Cc = output frequency compensation; . = load resistor

$+VCC

-input ome—

+input o———

°- Wy
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TAA 761 TAA 861
TAA 762 TAA 862
TAA 765 TAA 865

1. Test circuit for rise time of V, (non-inverting operation)

+Vee
‘?L[T]Zk

ki

N

g S
N Hmsk :l[ﬁ |

C, =~ 22 pF for min overshoot

~Veo

2. Test circuit for rise time of V_ (inverting operation)

Gz + VCC
_|"| A ek
—___1-4
18k
Eﬂzzak ——0 output
+
b=
Al (o1e}

C, is for a frequency dependent compensation of the reduction of rise times
C, 3.9 pF for min overshoot
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TAA 761 TAA 861
TAA 762 TAA 862

Transfor characteristic 1V, = fll\)
Voo = parameter, B = 2 k2

—_—
[ IR = - I —]
ML
[ —1
= | =

£ |
A 24 01 73 &5 6 7 8w
—¥

Open-loop voltage gain and phase
Gy =Flfl; p=Ffl Vee= 110 V/X15V

dB

90 i;JL 360°
PEELINE:. 32
by \\\ \\ b4
ARy i |
N
60 \ 240
MEN
\ !
a0 £=18pF ;i 00
L] g \ 160
0 L L N AT 120
il
R RIS
2 i 90
y. I\
10 A \ 40
_Ll.uu Jl IJI{ J_.I.].uu_h ..LJJ.IJIJ 0

o<
oo o0 o 9 0 ke
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Saturation voltage Vi = (I}

Tame =

5°C

TAA 765 TAA 865

1?

—-J’q

Frequency dependance of large
signal modulation V, = #if)

v

5x10° mA

5

i

5

0%z



TAA 761 TAA 861
TAA 762 TAA 862

=

Lo N o m B R F

B rE3 b5 K

TAA 765 TAA 865

Transfer characteristic V, = (V) Transfer charatteristic V, = f(V)}
Ver = =15V, R, = parameter Voo = £15 V, R, = parameter
v
12
y& 10 i
T 8
]
“ f
| ; ’t’ [
1 ’ f
I 2 l’ LA -3500
5% ||| . f 2
ll i " / 5002
i -6 / { 1k
[ 8 ] 2kQ
-0
12
324 012 3 456 7 8mv 4241 01 2 3 & b B Tmv
Common mode range Vo = fiVec) Common mode range Vien = fAVec)
v
0
/] v, :
iCM
'/ T 8
Vi . P
A 1T 7
8 /
L/
§ /|
Vi ¢ 7
77 N 3 View /
v yd
1P 4 LY
I/V }ViCM
K 1
T Vi
[ 0
0 5 10 15¢ 0 5 Tov
e —= tlan
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TAA 761 TAA 861
TAA 762 TAA 862

Open-loop voltage gain
Gy = fAVcc); Tams = 25°C
R.=2kQ

90

88

T 86
84

80

78 4

Th

7

70

—t

Open-loop voltage gain
Gy = flR); Tamy = 25°C

dB
100

BY

N
N\
AN

80

70

60

50

10? 10} 0t

200

TAA 765 TAA 865

Input current
I, = f(Vee)

nA
1000

900
T 80
700

600

500

400 -

300

200

100
0

—c

Input offset voltage
Vie = flRL); Vec = 215V

mV

Vg

102 1? 104 0°0



TAA 761 TAA 861
TAA 762 TAA 862

¥ia

f

Input offset voltage
Vip = HTaed; AL = 2 k2
Vee = 210V
my
5

-5 0 % 50 75 100 1

. ?;mb

Input cusrent
Fo= AT ) AL = 2 k2

A
10

09
08
07
06

05 Vop =215V

04 -
03

02

-5 0 2% 60 75 100 125¢C
— b

TAA 765 TAA 865

Input offeet current
Vio = f(Toms); AL = 2 k2
Vee = £10V
na
100

90
¥
T 80
70

60 ]

50 <

40

0

n

10

-29 I} %5 S0 75 W00 125°C
—* hmb

Open-loop voltage gein
Gy = f(Tame)i AL = 2K; F=1kHz

d8
90

a8

g4 10V

82 Lo

76

Te

7t

70
-5 0 % 80 T8 0 1%/o%

— Imb
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Dual Operational Amplifiers TAA 2761; A
TAA 2762
TAA 2765; A

Especially economical and universal operational amplifiers in package 5 G 8 DIN 41873 (TO 99)
which by their excellent performance qualities are well suited for a wide range of applications.
No external components for frequency compensation are required. TAA 2761 A (8 pins) in
plastic plug-in package.

For single amplifier performance, see TAA 761 data sheet.

Additional features:

® Wide common-mode range @ High output current

® Large supply voltage range @ Large control range

® Wide temperature range (TAA 2762) @ No frequency compensation

@ Protection against destruction

Type | Ordering codes

TAA 2761 Q67000-A1027

TAA 2761 A Q67000-A1028 TAA 2761 A, TAA 2765 A
TAA 2762 Q67000-A1029

TAA 2765 Q67000-A1030

TAA 2765 A Q67000-A1031

Package outlines
045x025
TAA 2761, TAA 2762, TAA 2765 o254 |
1max 15max

A=

=10, 2max—=

~9.2 o™
2 Plastic plug-in package, 8 pins;
Package similar to 5 G 8 DIN 41873 20 A 8 DIN 41866, weight approx. .7 g
{similar TO-99)
weight approx. 1.1 g Dimensions in mm
Maximum ratings TAA 2761/A
TAA 2762
TAA 2765/A

Supply voltage Vee +15 \Y
Output current I 70 mA
Differential input voltage \7iD +Vee
Junction temperature T; 150 °C
Storage temperature Te —55 to +125 °C
Thermal resistance:

System-case (TAA 2761/2/5) Rinscase 80 K/W

System-ambient air (TAA 2761/2/5) Risamb 190 K/W

System-ambient air (TAA 2761 A/2765 A) Rinsamb 140 K/W
Range of operation
Supply voltage Vee +2to £15 \
Ambient temperature in operation

TAA 2761/A Tamb 0to +70 °C

TAA 2762 Tamb —55to +125 °C

TAA 2765/A T amb —2510 +85 °C
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TAA 2761; A

TAA 2762
TAA 2765, A
Circuit of one operational amplifier
E] —ool,ﬁ
) ~800Q
-input o— 11—
== J0pF
«input 0—]@ ] vt
p NN
* oy
Pin configuration
TA
Taa el TAA 2761 A
TAA 2765 TAA 2765 A
output A
[

sinput A 1] 18 output &
-input A ZED—I—?]? M

e 3|: ]ﬁ output B
nput 8 4| & :]5 sinput B
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TAA 2761; A

TAA 2762
TAA 2765; A
Operating characteristics TAA 2761/A TAA 2762
TAA 2765/A
(V. = £15 V) Tamp = 25°C Tamp = 256 °C Tams = —55
to +125°C
min |typ |max [min |[typ |[max |min | max
Supply current L. 5 1.5 5 1.5 mA
Input offset voltage Vie —B 6 -4 4 —6 6 mVy
(Rg = 50 Q}
Input offset current I, —300 | £80 | 300 |-100 j 565G (100 [-300 |300 |nA
Input current I 5 1.0 3 7 1.0 | pA
Output voltage:
R=2kQ Ve | 149 -14 (149 -14 (148 [-14 |V
R, =620 Q Vo | 14.9 -12.5| 14.9 -12.5|14.8 v
Input impedance Z; 200 200 k€2
{f =1 kHz)
Open loop voltage gain
A = 2kQ,f=100HzG, 80 85 85 87 80 dB
A =10kQ,f=100HzG, 30 92 dB
QOutput leakage
current f 1 10 1 10 nA
Input common
mode range
(R, = 2kQ} Viewm 12 +13.6{-12 |12 +13.6(-12 v
Commaon mode
rejection mode
(AL = 2 kQ} CMRR | 65 72 70 81 dB
Sensitivity to supply av,
voltage variations —_
(G, = 100) AV, 25 100 25 100 uv/v
Temp. coefficient of V,,
{Re = 50 Q) Gvio 6 6 25 pV/K
Temp. coefficient of I;,
{Rg = b0 Q) i .3 3 1.5 nA/K
Noise voltage (to spec. Vi, 3 3 uv
DIN 45405; measured
at input R, = 2,5 kQ)
Output saturation
voltage ([, = 10 mA} V., 1 1 Vv
(Voo = £5 V)
Supply current I 5 5 mA
Input offset voltage Vie -6 6 -4 4 my
Input offset current Iy -300 300 |-100 100 nA
Input current 5 1.0 ] pA
Qutput voltage Ve |49 -4 4.9 —4 48 |4 v
g?e =2 k)
en loop voltage
ga?in P 9 70 70 dB
(R, = 2k, f=1Hz}
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Quad Operational Amplifiers

TAA 4761 A
TAA 4765 A

Expecially economical and universal operational amplifiers in plastic plug-in packages
(14 pins) 20 A 14 DIN 41866, which by their excellent performance qualities are wel suited
for a wide range of applications. No external components for frequency compensation are

required.
For single amplifier performance, see TAA 761 data sheet.

Additional features:
® Wide common-mode range

® Large supply voltage range
® Protection against destruction

Type | Ordering codes
TAA 4761 A I Q67000-A1032
TAA 4765 A | QB7000-A1033

Package outlines

7642
— =
S
045025 re
3 15mux,2ﬂr t Bhgs
7678
14 B
o B O . T o O e T O O
)
| " B R T R S R A R =y v )
1 7
B.2g

Weight approx. 1.1 g
Plastic plug-in package 20 A 14 DIN 41866 (14 pins)
Dimensions in rmm

@ High output current
# Large control range
& No frequency compensation

Maximum ratings TAA 4761 A
TAA 4765 A

Supply voltage Vee +15 v
Output current i 70 mA
Differential input voltage 17.., *Vee
Junction temperature T, 150 °C
Storage temperature Ts -55t0 +1256 | °C
Thermal resistance system — ambient air Fosams 140 K/wW
Range of operation
Supply voltage Vee +2t0 £15 v
Ambient temperature in operation (TAA 4761 A} T amss Dto+70 °C

{TAA 4765 A) Tamb -25to +86 °C
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TAA 4761 A
TAA 4765 A

Pin configuration

¥ 1(]

-input € I.[

0
output C 2[ ] B+input B
+input C 3[% ]ll-input B
-input 0 5[ :llD-inputA
+input 0 B [% %] 9 «input A
output07 I: ] 8 output A

]Ve output B

] v

Circuit of one operational amplifier

f]

. ~B008
-input o————1—

~-800Q

Orlp

Vs

+input o———1+
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TAA 4761 A

TAA 4765 A
Operating characteristics TAA 4761 A
TAA 4765 A

(Voo = 218 V; Tome = 26°C) min typ max
Supply current Tee 1 3 mA
Input offset voltage (R = 50 Q} Vie -5 6 mV
Input offset current I —-300 | x80 300 nA
input current ; 5 1.0 [T7-Y
Output voitage: f, = 2 kQ Voo 14.9 -14 v

R, . =620Q Voo 14.9 -125 |V
Input impedance {f = kHz) Z 200 k<2
Open-loop voltage gain: B, = 2 kQ, f= 100 Hz G, 80 85 dB

A =10kL, f=100Hz G, 90 dB

Output leakage current i 10 pA
Input common-maode range (R, = 2 kQ) Viem 12 +13.56 | =12 \
Common-mode rejection ratio (R, = 2 kQ) CMRR | 65 79 dB
Sensitivity to supply voltage variations AV, 25 100 v/
(G, = 100} av.,
Temp. coefficient of V,, (Rg = 50 Q) Ovie 6 uV/K
Temp, coefficient of I, (Rg = 50 Q) g 3 nA/K
Noise voltage {to spec. DIN 45405, measured at V, 3 uv
input R, = 2,5 kQ)
Output saturation voltage (I, = 10 mA} Visat 1 v
(vcc = x5 V)
Supply current Tee 1 mA
Input offset voltage Vie —6 6 my
Input offset current Iio =300 3200 nA
Input current I, 1 HA
Output voltage (7, = 2 kQ) 4.9 -4 v
Open-loop voltage gain (A, = 2 kQ, f = 100 Hz) G 70 dB
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Operational Amplifier

TBA

221; A; B; W; G-741

TBA 222; $1; Q1; Q2-741

These operationat amplifier are short circuit protected against +Vee, —Vee and ground.
No external components for frequency compensation are required. An internal gain reduc-
tion of 6 dB/octave yields maximum stability in feedback circuit applications.

® Simple handling

® Large input differential voltage

@ Short circuit protected
® High open loop voltage gain
@ Large supply voltage range

Type Ordering codes
TBA 221 Q67000-A134
TBA 221 A Q67000-A225
TBA 221 B Q67000-A281
TBA 221 W Q67000-A923
TBA 221 G Q67000-A923G
TBA 222 Q67000-A97
TBA 222 01 Q67000-A97-Q1
TBA 222 Q2 Q67000-A97-Q2
TBA 222 $1 Q67000-A97-S1

Package outlines

TBA 221, TBA 222

mex .
N 4 3
< NN
—_— e
S E
135¢1 L7 x—-— 9.2 g™

TBA221 B

045x0.25

Case similar to 5 G 8 DIN 41873 {TO-99}

Weight approx. 1.2 g

Pin 4 and case conhacted
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L

Smin

Lﬂ_l
Linct

Sl

15max

i"ﬂg

Dimensions in mm

D

MHT

r-10, 2 max —=

Plastic plug-in package, 8 pins
20 A 8 DIN 41868
Weight approx. .7 g



TBA 221; A; B; W: G-741
TBA 222; S1; Q1; Q2-741

Package outlines

TBA 221 A

-

¥ E,_Sm'm
—136,4bmax

]9.2.&3

Plastic plug-in package, 14 pins
20 A 14 DIN 41866 (TO-116)
Weight approx. 1.1 g

TBA221 G

209 - (25

i

7253
b
—

Miniature plastic packags, 8 pins
Woeight approx. .15 g

,H' T,

TBA 221 W

=

&

<8 5

P

T L

£

UL%TJ 0.25
[ . J.
T | e
--|5‘5mux

Miniature plastic package, 8 pins
Weight approx. .15 g
Colour code brown/brown

Dimensions in mm

209



TBA 221; A; B; W; G-741
TBA 222; S1; Q1; Q2-741

Pin connection

TBA 221 B TBA 221, TBA 222, TBA 222 Q1, TBA 222 Q2
TBA 222 S1
|
offset comp.1 :IB
-input Zlé ]7*VEC
“input 3 ] 6 output
Ve Llé 5 offset comp.
TBA 221 A TBA 221 W, TBA 221 G
1 U 8
1 l: 314 offset comp. I:i—: ?:‘] W
2] 13 - input :—‘_—3_:1>_|‘%:s
offset comp.3|: ]12 + input :: 5—_——_—_] output
-input l.[ ]11 Vg SV [ bifset comp.
+input SE:D—IVJHJ output
-V E[ ]9 offset comp.
di g
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TBA 221; A; B; W; G-741
TBA 222; S1; Q1; Q2-741

Maximum ratings

Supply voltage

Input voltage (Ve = £4 to £16 V)
Input voltage (Vcc = %15 to +18)
Differential input voltage

Short circuit duration’}

Storage temperature

Junction temperature

Thermal resistance:

System-case (TBA 221/222)
System-ambient air

(TBA 221/222)

System-ambient air (TBA 221 A)
System-ambient air {TBA 221 B)
System-ambient air (TBA 221 W/G)

Range of operation

Supply voltage
Ambient temperature in operation

TBA 221
TBA 221 A TBA 222
TBA 221 B TBA 222 Q1
TBA 221 G TBA222Q2
TBA 221 W TBA 22251
Voo 18 122 v
Vl chc ich \'4
V; *15 +15 Vv
Vip +30 +30 v
tsc e b
s —65 to +150 -B5to +150 [°C
T, 180 150 °C
Rinsesse | 80 80 K/W
weoms | 190 190 K/W
Rinsams 120 K/w
Ringamb 144G K/w
hSamb 200 K/W
Voo +4t0 £18 +4to +22 v
Tor 0 to +70 “B51t0 +125  |°C

'} Short circuit may be ground of V.., thereby the maximum ratings like T; must not be exceeded.

Circuit diagram

p—
N

sinput

-input o

offsel voltage

adjustment I: —L

\ a

0+ VCC

output

~-Vee
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TBA221; A; B; W; G-741
TBA 222; S1;Q1; Q2-741

Operating characteristics TBA 221 TBA 222
(Vee = 216V, T = 25°C TBA 221 A TBA222Q 1
when not otherwise stated) TBA221B TBA 222Q 2

TBA 221 G TBA222S 1

TBA 221 W

min |typ | max | min |typ | max
Input offset voltage Vio -6 6 -4 4 mVv
(Re =10 kQ, Tmp=0 to 70°C) Vio -7.5 7.5 mv
(Ra=10kQ, T .n=—-5510 +126°C) Vi, —-55 55 |mV
Adjustable range of input offset
voltage AV, 6 +16 | —6 6 *15 | -6 mv
Input offset current Iie —200| £20 | 200 | —100] =20 (100 | nA
(Tamp = Q1o 70°C) Ie —300 300 nA
(Tamp = —55 t0 +125°C) I —400 400 |nA
Input current 1 80 500 80 350 |nA
{Tamp = 0 t0 70°C) I 800 nA
{(Tame = —55 to +125°C) I, 3 1.2 wA
Current supply lee 1.7 | 2.8 1.7 |28 |[mA
Positive output short circuit
current Loser 15 20 25 15 20 25 mA
Negative output short circuit
current {oge— —-25 |—-20 |—-15 | —-256 | -20 |-156 |mA
Input resistance R, 300 | 2000 300 | 2000 Kk
Input capacitance () 1.4 1.4 pF
Qutput resistance R 75 75 Q
Output voltage (R =10 kS2) Veop 12 14 | -12 (13 *14 | -12.5(V

Ri=2kQ) Veoro 10 [(£13 (-0 |11 |13 |-11 |V

Common made input voltage
range Viem 12 +13 | -12 |12 £13 |12 |V
Voltage gain
(Vapp = £10 V, R =2 kL) Gy 86 100 94 106 dB
{Vipo = £10V, B 22 kQ, Gy 83.5 ds
Tams = 0t0 70 °C)
(Vo = £10V, R, =2 kQ, Gy 88 dB
Toms = —55 to +125 °C)
Common-mode rejection ratio CMRR |70 90 80 20 dB
Sensitivity to supply voltage AVie
variations v 30 150 30 150 | pv/vV
Transient behaviour of the e
Qutput voltage at Gy, = 1:
Rise time (V, = 20 mV, { 3 3 us
R, = 2k, C_ <100 pF) _
Overshoot 5 5 %
Leading edge slope LAY 5 5 V/us
{R. =2 kQ) dt
Temperature coefficient of V,, Cyie 3 nV/K
Temperature coefficient of 7, Onio 4 nA/K

212




TBA 221; A; B; W; G-741
TBA 222; $1; Q1; Q2-741

TBA 222 Q 1: similar to TBA 222, however with special quality features

1. Burn-in at Toms = 80°C, 168 hours; Vee = 15V according to the test-circuit
2. Noise voitage < § uV,,, according to the test-circuit and DIN 45405

3. AQL, critical electrical defects: 0.25

TBA 222 Q 2: similiar to TBA 222, however with guaranteed noise voltage < SuV,, according
to the test circuit AQL, critical electrical defects: 0.25

TBA 222 S 1: similiar to TBA 222 Q 1, however with another burn-in.
1. Burn-in at Tamp = 50°C, 168 hours, Vge = +£22V according to the test-circuit

2. Noise voltage <5 pV,,
3. AQL, critical electrical defects: 0.25

Burn-in circuit for TBA 222 Q1 Burn-in circuit for TBA 222 S 1

«IV

15V

[ £12Y om———

my o—+ 15V or—————
1]

A5V Ly 80°C

115Y o————

R

i 50°C

Test circuit for noise voltage: TBA 222 Q1
TBA 2220 2
TBA 22251

]
15Kz 20kHz

N

ace to DIN 45405

-5V

'} for TBA 222 S 1: 0.1 Hz to 20 kHz
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TBA 221; A; B; W; G-741
TBA222; S 1; Q1; Q 2-741

by

—

common-mode range Vicm

214

dB
10

105

100

95

90

85

80

75

0

Open-loop voltage gain

Gy = f(Vge)

0 2 4

6

8 10

12 1% 16 18 20V

—>

Common mode voltage range Vicy = (V)
R =2kQ

/ A
/
//
ya
)4
5 voos . 202

» o~

15

Output voltage V, = f(Vcc)
R .= 2kQ

v
40

36 /

32
28

2

20

> Ve

Short circuit current Isc = F(T,mp)

0 M 2 30 4 S50 60 70°C

» rumh



TBA 221; A; B; W; G741
TBA222;$1;Q1; Q2741

nput current [, = fIT ) Input resistance 7, = f{Tams)
Voo = 15V Vee= £15V
na MQ.
00 10
g
180 8
i ko,
T 160 T 6
%0 5
120 N i
N
0 [ — N j/
AN |
8 \\
60 N 2 //
40 ~ /
0 /
0 1 .
0 10 20 30 40 50 80 70°0 0 M 0 30 40 50 60 70°C
= lanb ——)
Input ofiset current i\, = f{Vce) Input offset current I, = F(T,.,)
Voo = +16V
nA nA
40 50
i
30
5 n
N
0 \\
| 0 ™
15 N
\\
» ™
10 —]
9
0 0
5 0 15 0¥ 0 0 20 X 40 50 B0 70°L
—-[.i":c —®lumb
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TBA 221; A; B; W; G-741
TBA 222;S1; Q1; Q2-741

Yapp

Vapp

216

Output voltage V,,, = f (R,)
Vee = +15V

01 5 1 5

— }?l

10k

Output voltage V., = 7 (f)
Vec = 215V, R = 10 kQ

28

0

10? 03 0t 108 1084z

—_—f

>

Phase of open-loop voltage gain
=f(f); Ve = £15V

0
- 45
-90 \\
-135 —
-180
LUR (L VLS 1 | R I P
—f
Input resistance R, = f ()
Input capacitance C, = f (f)
kQ pF
10t 102
G
A T
N
103 10!
!
102 10’
1! 10
102 10 104 1° 108z



TBA 221; A; B; W; G-741
TBA 222:$1;Q1; Q2-741
Output resistance R, = fif) Open-oop voltage gain
Gy = fif)
Q dB
500 ”“ 1 100
a
R 6,
T 400 | T 80
| 70 \
0 - 50
| \
’ | 56
200 40
’ \
| 0
100 ,/ 2 \
10
; : \
10? 1’ 10t 15 108z L1 (LR E 1S ‘LR (i L
—f —f
Supply current Io. = FiVc) Offset voltage adjustment clreuit
mA
?
A
1
I A
e
15 -~
P
A °
C Ve
1 Test circuit for the transient behavior of Vy,
05
— 4
R
" L

& 06 8 M 12 1 O W ey
—= W
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Microphone Ampiifiers TBAB30G
TBA 830 R

Two-stage microphone amplifiers; the ac output voltage is superimpsed on the supply voltage.
These amplifiers are especially well suited for piezoelectric microphones in telephone sets.

® Gain 40 dB

#® Small change in gain with supply current variations
@ Good frequency characteristic

® No destruction by reversal of polarity

Type |  Ordering codes

TBA 830 G | Q67000-A546

TBA 830 R Q67000-A547

Test circuit Case outlines

Tee Q045

T0A 9306 5293

1BA 830R

4 Case 18 A 4 DIN 41876 (similar
TO-72), weight approx. 4 g
: Dimensions in mm
-

TBAS30 G
Maximum ratings TBA 830 R
Supply voltage Va, 4 16 \)
Frequency range f 0to 20 kHz
Storage temperature Ts —55 10 125 °C
Junction temperature T 150 °C
Power dissipation Prot 500 mw
Thermal resistance:
System-case Rinscase 120 K/W
Range of operation
Operating current range Ice 7.5to 50 mA
Ambient temperature in operation Tamn —20to +68 °C
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TBA 830G
TBA830R

Operating characteristics (f = 1 kHz, B, = 400 Q, l¢e = 15 MA, Ve = 400 mV, T, = 26 °C)

Voltage gain

Change of gain

k= 10%

Circuit diagram

|nputzc

Test
Conditions min [typ | max
Gy Red 40 41 43 dB
Gy Green 38 40 dB
4Gy 15/7.5 mA 0 5 dB
AGy 15/50 mA -5 |0 dB
Distortion factor k 1 2 %
Output dc resistance R, 330 (400 |
Output ac resistance Z, 100 (110 (150 |
Input ac resistance Z; 12 15 k2
Cutput ac voltage Varme 1.5 v
Noise voltage measured from Vims 2 A4 mV
f =300 Hz to ~ 3 kHz
] i
o l\\—Kulﬂput
v N
o
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TBA 830G

TBA 830 R
Supply voltage V;; V, = fllcc) Max ac output voltage
Vqrms = fllcc)
v v
12 3
k=10%
v v
v 5" 95 Rz 6009
"]
1
8 2
/ d //
6 15 /
Ve
7
4 1
2 05
0 0
0 10 20 30 40 50mA 0 10 20 30 40 50 mA
=l >l
Distortion k = #(V,) Voltage gain G, = f(R.)
% dB
6 | 60
R =4008
kg by s
T ke =12.5mA I L15mA
b 40
/ il
3 30
// ]c[ =15 mA_
2 / 20
v/
: / /| I z4mA 0
v 4
'
0 0
0 02 04 06 08 1D 12 14 16V 0 200 400 600 800 100082
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TBA 830 G
TBA 830 R

ma
60

50

&0

30

20

Current-Voltage characteristic

A 3008 j/
|
7/
R =4008
— f
I L 5 B 7 8 9
—

0y
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Dual Operational Amplifier TBB 0747 -747
TBB 0747 A-747
TBC 0747 -747

TBB 0747 and TBC 0747 are monolithic integrated dual operational amplifiers in packages
similar to 5 J 10 DIN 41873 (TO 100). They are outstanding by reason their large common-
mode voltage range and short circuit protection. In addition, they feature an adjustable input
offset-voltage. No external components for frequency compensation are required. An internal
gain reduction of 6 dB/octave yields maximum stability in feedback circuit applications.
TBB 0747 A {14 pins) in plastic plug-in package.

For single performance, see TBA 221 data sheet.

Type | Ordering codes

TBB 0747: Q67000-A1038

TBB 0747 A: Q67000-A1039 B A
TBC 0747: Q67000-A1040 TBB 0747

Package outlines
TBB 0747, TBC 0747

le-g5° 05

B045)

L2 J == = *F ) == == gy ¢

1 7
b 02—

1505 —elig o4 o ,
g Plastic plug-in package {14 pins)
20 A 14 DIN 41866 (TO-116)
Case 5 J 10 DIN 41873 Weight approx. 1.1 g
(similar TO-100)
Weight approx. 1.1 g
Dimensions in mm

TBB 0747 TBC 0747
Maximum ratings TBB 0747 A
Supply voltage Vee +18 +22 \
Input voltage') f +15 +15 \'
Differential input voltage Vio +30 +30 \Y
Short circuit duration?) tsc % o
Storage temperature Ts —65 to +150 —65 to +150 °C
Junction temperature Tj 150 150 °C
Thermal resistance:
System-case (TBB/TBC 0747) Rinscase 80 80 K/W
System-ambient air (TBB/TBC 0747) Rinsamb 190 190 K/W
System-ambient air (TBB 0747 A) Rinsamb 110 K/W
Range of operation
Supply voltage Vee +4 to £18 +4to £22 \"
Ambient temperature in operation Tams 0to +70 —55 to +125 °C

') For supply voltage less than = 15 V the maximum input voltage is equal to the supply voltage
2) Short circuit may be ground or * Vec.

222



TBB 0747 -747
TBB 0747 A-747

Pin connection

TBB 0747
TBC 0747

Circuit diagram of a single op amp

TBC 0747 -747

TBB 0747 A

= offset
-input Al :]1‘- adjust. A
~input A2

I
Eﬂﬁ;‘t“ﬂ } iz ouput &

e 4[ :|1r

offset
adjuet & 5[] b 10 vt B

sinput 8 6[] 9 <8
-input 87[] s ol

So—

T

A [] - %
-tput o— r T
o— |
1
offset voltoge
adustment — §
o - [[]
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Operating characteristics
Vee =218V, T = 25°C
when not otherwise stated)
{for a single opamp)

Input offset voltage

Re=10 kQ, Tomn="0to 70°C}

(Ra=<10k, T 0p = —55 10 +125°C})

Adjustable range of input offset

voltage

Input offset current

{Tams = 0 t0 70°C)

{Tamp = —B5 to +125°C)

input current

{Tame = 0 to 70°C)

(Tamp = —55 to +125 °C)

Current supply

Cutput short circuit current

input resistance

Input capacitance

Qutput resistance

Output voltage (R, =10 kQ)
{RL=2 kQ})

Common mode input voltage

range

Voltage gain

(Vaop = £10 V, R =2 kS2}

Tomp = 0 10 70°C

Tams = —55 to +125°C

Common-mode rejection ratio

{Re= 10 kQ})

Sensitivity to supply voltage

variations

Transient behaviour of the cutput

voltage {Gy = 1, V, = 20 mV,

A =2kQ, C <100 pF)

Rise time

Overshoot

Leading edge slope

{R.=2%kQ)

Temperature coefficient of Vi,

Temperature coefficient of I,

TBB 0747
TBB 0747 A-747

-747

TBC 0747 -747
TBB 0747 TBC 0747
TBB 0747 A
min |typ | max [ min |[typ | max
Vio -6 6 -4 4 my
Vi -7.5 75 mV
Vie -6 6 mV
AViq 6 +15 | -6 6 +15 (-6 mV
lig —-200| £20 {200 |-—100(+20 | 100 |nA
lo —300 300 nA
Iy —500 500 |nA
I, 80 500 80 350 [ nA
1, 800 nA
I .3 1.5 wA
Iee 1.7 2.8 1.7 2.8 mA
Iosc +18 +18 mA
R, 300 | 2000 300 | 2000 kQ
G 1.4 1.4 pF
R, 75 75 Q
Vepp 12 14 | -12 |13 +14 | =125V
Vopr 10 +13 | =10 |11 +13 |-11 |V
Viem 12 +13 [—-12 [12 +13 |-12 |V
Gy 86 100 94 106 dB
Gy 83.5 dB
Gy 288 dB
CMRR |70 90 80 90 dg
AV, 30 150 30 150 |uv/ivV
AVee
t 3 3 ns
5 5 %
dv@p 5 B V/us
dt
Avio 3 },I.V/K
Qg 4 na/K

Test circuits and typical performance curve see TBA 221
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Operational Amplifier TBB 0748 -748
TBB 0748 B-748
TBC 0748 -748

TBB 0748 and TBC 0748 are monolithic integrated operational amplifiers in packages similar
to 5 G 8 DIN 41873 (TO-99). They are outstanding by their large common-mode voltage
range, high differential input voltage range and permanently short-circuit proof. In addition,
they feature an adjustable input offset-voltage and have the same pin configuration as the
popular TBA 221 operational amplifier. Unity gain frequency compensation is achieved by
means of a single 30 pF capacitor. TBB 0748 B (8 pins) in plastic plug-in package.

Type | Ordering codes

TBB 0748: Q67000-A1041

TBB 0748 B: Q67000-A1042 TBB 0748 B
TBC 0748; QB7000-A1073

Package outlines

TBB 0748, TBC 0748

1max
N i ‘
= =
——1 é. 7
BE Ty
f =10, 2 max—=1
[—- 13521 ST 97 e Plastic plug-in patkage, 8 pins
0.2

20 A 8 DIN 41866
Weight approx. .7 g
Case simifar 5 G 8 DIN 41873 {TO-99)

Weight approx. 1.2 g Dimensions in mm

Maximum ratings

Supply voltage
Input voltage')

Differential input voltage
Short circuit duration?)
Storage temperature
Junction temperature
Thermal resistance:

Systemn-case (TBB 0748/TBC 0748)

System-ambient air
(TBB G748, TBC 0748)

System-ambient air (TBB 0748 B)

Range of operation

Supply voltage

Ambient temperature in operation

TBB 0748 TBC 0748
TBB 0748 B
Vee +18 +22 v
. +15 +15 v
Vio +30 +30 A
tse o0 0
Ts —65 to +150 -85 to +150 °C
Tj 150 150 °C
RthScase 80 80 K/wW
thSamb 190 190 K/W
Rinsamn 110 K/W
Veo +410 +18 +4 to £22 v
T 0to +70 —55to +125 |°C

') For supply voltage less than + 15 V the maximum input voltage is equal to the supply voltage
%) Short circuit may be ground or £ Vee.
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TBB 0748 -748
TBB 0748 B-748
TBC 0748 -748
Pin connection
TBB 0748 TBB 0748 B
TBC 0748
frequency compensation =
offset 1 :l frequency
offset adjustment 8 compensation
adjust. Yo

Circuit diagram

-input 2[ ]7*1/55
+input 3[ ]Boutput

%[

5 offset adjustment

) )
frequency compensation

7

+Input

(' \
-input <Z:

offset voltage
adjustement

1

5
o

With TBB and TBC 0748 pin 4 is electrically connected to case.
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TBB 0748 -748
TBB 0748 B-748
TBC 0748 -748
Operating characteristics TBB 0748/B TBC 0748
(Vee= £15V, Tomm=25°C, C=130 pF
when not otherwise stated) min |typ | max | min |typ | max
Input offset voltage (Rg=10kQ) V,, —6 6 -4 4 mv
{Tamo = 0 1o 70°C} Vie -75 7.5 mV
(7ams = —55 to +125°C) Vie -6 6 mv
Adjustable range of input offset AV, 6 +15 (-6 |6 *15 (-6 |mV
voltage
Input offset current Lo —200( £20 | 200 | —100( £20 |100 |nA
{Tams = 0 to 70°C) I —300 300 nA
(Tamp = —55to +125°C) Lo ~500 500 [nA
Input current 1 80 500 80 350 ([nA
{Tame = 010 70°C) I, 800 nA
{Tamp = —55 to +126°C) I 3 1.5 |[pA
Current supply Icc 1.7 |28 1.7 128 [mA
Output short circuit current Tose +18 +18 mA
Input resistance R, 300 (2000 300 2000 ke
Input capacitance C, 2 2 pf
Output resistance R, 75 75 Q
Output voitage (A= 10 kQ} Voop 12 +14 | =12 |13 +14 | -12.5|V
Re=2kQ) Varp 10 {£13 |-10 |11 [+13 [-11 |v
Common mode input voltage
range Viem 12 +13 [—-12 (12 +£13 | -12 |V
Voltage gain
Vopp = X100V, R =2 k) Gy 86 100 94 103 dB
Tams = 0 t0 70°C Gy 83 dB
Tamp = —55 t0 +125°C Gy 88 dB
Common-mode rejection ratio CMRR |70 20 80 90 dB
s = 10 kQ}
Sensitivity to supply voltage AV 30 160 30 100 |uv/vV
variations (Rg = 10 k<) AVge
Transient behaviour of the output
voltage at Gy=1 {V,=20 mV,
R =2 k2, C, <100 pF)
Rise time t, 3 3 us
Overshoot y 5 5 %
Leading edge siope Rp 5.5 5.5 Vips
(RL=2kQ) ot
Temperature coefficient of V|, Qvie 3 uv/K
Temperature coefficient of I;, Ciio 4 nA/K
*ir '})’cc
Adjustement of offset voltage.
7 7
T 8
VI
P s
1
M S.IMG
e
25k
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TBB 0748 -748

TBB 0748 B-748
TBC 0748 -748
Test circuit: Transient response
L
¢
i ) :
30pF
T lent resp of the output voltage Large signal pulse response
V= flt); Gy =1 v, = fle)
my v
28 10 —
VEE =15V
Vg 4 ¥ Rimb=25°C _'—1
6 R-2kE2
T 20 ——fT T L (,=100pF
aouf ] 1
} ' output Xl
16 ! | £=30pF
ro—if }
inpu|~.i \
12 0 L
/ |
-2
9 H
K= €15V [ I’r@gﬂ k
. g 25°C iy
m% .‘?L:sz -6
0 rise time £y =100pF
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Feed-forward compensation
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TBB 0748 -748

TBB 0748 B-748
TBC 0748 -748
Performance curves for TBB 0748/B and TBC 0748
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Input noise voltage as a function of

frequency
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Input noise current as a function of
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TBB 0748 -748
TBB 0748 B-748
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Common mode rejection ratio as a
function of frequency
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TBB 0748 -748
TBB 0748 B-748

TBC 0748 -748
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function of closed loop voltage gain as a function of frequency
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Further performance curves see data sheet TBA 221
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TBB 1458 -1458
TBB 1458 B-1458
TBC 1458 -1558

Dual Operational Amplifiers

TBB 1458 and TBC 1458 are monolithic integrated dual operational amplifiers in packages
similar to 5 G 8 DIN 41873. They are outstanding by reason of their large common-mode
and differential voltage range and short-circuit protection. No external components for
frequency compensation are required. TBB 1458 B (8 pins} in plastic plug-in package. For
single amplifier performance, see the TBA 221 data sheet.

Type | Ordering codes
TBB 1458 Q67000-A103%
TBB 1458 B Q67000-A1036
TB8C 1458 Q67000-A1037 TBB 1458 B
Package outlines E-—é
.gj'. -
=1 =
045x025 I
TBB 1458, TBC 1458 G- 3
15max
max
-~ f £ -3
LN
T5°7
=10, 2 max—w

fe— 13521

w{ 7max| Piastic plug-in package, & pins
20 A 8 DIN 41866

Weight approx. 0.7 g

Case similar to 5 G 8 DIN 41873 (TO-99)

Weight approx. 1.2 g Dimensions in mm

TBB 1458 TBC 1458
Maximum ratings TBB 1458 B
Supply voltage Vee +18 +22 v
Input voltage') f +15 15 v
Differential input voltage?) Vio +30 +30 A
Short circuit duration®) tsc % o
Storage temperature Ts —65to +150 —65 to +150 °C
Junction temperature Tj 150 150 °C
Thermal resistance:
System-case (TBB 14568/TBC 1458) Rinscase 80 80 K/W
System-ambient air Rinsamb 190 190 K/wW
{TBB 1458, TBC 1458}
System-ambient air {TBB 1458 B) Rwmgamy 140 Kiw
Range of operation
Supply voltage Vee +4to +£18 +4 to £22 Vv
Ambient temperature in operation Taemb 0to +70 —55t0 +125 °C

') For supply voltage less than 15 V the maxémum input voltage is equal to the supply voltage
2y For supply less than % 15 V the maximum differential input voltage is equal to + {Vge + Ve
%) Short circuit may be ground or * Ve,
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TBB 1458 -1458
TBB 1458 B-1458

Pin connection

TBB 1458
TBC 1458

Equivalent circuit (each side}

TBB 1458 B

TBC 1458 -1558

output A I]:
- input A 2[;
+input A 3[

W "[

]9 e

17 output B

1 :IG -input B

:IS +input B

«input

(6} (‘
-input é
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TBB 1458

-1458

TBB 1458 B-1458

Operating characteristics
(Vec = 215V, Ty = 26°C
when not otherwise stated)

Input offset voltage (Rq=< 10 kQ)
(Tamp = 010 70°C)
(Tamp = —55 to +125°C)
Input offset current
{Tams = 0 to 70°C)
{Tamo = —55 to +125°C)
Input current
(Tamp = 0 to 70°C)
(Tamp = —55 to +125°C)
Current supply
Output short circuit current
Input resistance
Input capacitance
Output resistance
Output voltage (A, =10 kE2)
(R.=2 kQ)
Input voltage range
Voltage gain
(Vape = 10V, R =2 kQ)
(Tamp = O tO 70°C)
{Tamp = —55 to +125°C)
Common-mode rejection ratio
{Rs= 10 kQ)
Sensitivity to supply voltage
variations

Leading edge slope

(R =2 kQ)

Temperature coefficient of V|,
Temperature coefficient of I;,
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TBC 1458 -1558
TBB 1458
Tbb 1458 B TBC 1458
min |[typ | max | min [typ | max
Vio -6 6 -4 4 mV
Vie ~75 7.5 mv
Vio -6 6 mV
lis —-200| £20 | 200 | =100( =20 | 100 |nA
Lo —300 300 nA
I —-500 500 {nA
I 80 500 80 350 |nA
I 800 nA
L 3 15 |pA
Loge +18 +18 mA
R; 300 | 1000 300 | 1000 ke
G 6 6 pf
R, 75 75 Q
Vapn 12 | 214 {-12 [13 | x14 | -128V
Vop 10 [+131-10 [11 | £13 |-11 |V
Vi 12 +13 | -12 (12 +13 |12 |V
Gy 86 100 94 106 dB
Gy 84 dB
Gy 88 dB
CMRR (70 0 80 90 dB
4V, 30 | 150 30 [150 |pviv
AVee
dVopp 5 5 Vius
at
L12Y7P 3 ].I,V/K
L1 4718 | nA/K




TBB 1458 -1458
TBB 1458 B-1458
TBC 1458 -1558

Open-loop voltage gain versus power- Open-loop frequency response
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TBB 1458 -1458
TBB 1458 B-1458

Output voltage swing versus load
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For further performance curves, see TBA 221 data sheet
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TBB 2331/B
TBC 2332
TBE 2335/B

Dual Operational Amplifier with Darlington Input

An economical and universal operational amplifier which by its excellent performance qualities
is well suited for a wide range of applications such as measurement- and servo-systems, auto-
mobile electronics, AF-circuits, analog computers etc. The low input current of this amplifier
is particulary advantageous in measurement- and servo system applications. In addition to a
high gain, low offset voltage, small temperature- and supply voltage-dependence, the amplifier
features

® High input resistance Type | Ordering codes
® Wide common-mode range TBB 2331 067000-A1161
¢ Large supply voltage range TBB 2331B | Q67000-A1162
® Large control range TBC 2332 Q67000-A1163
® High output current TBE 2335 Q67000-A1164
TBE 2335 B Q67000-A1165

For single amplifier performance, see TCA 331 data sheet. TBB 2331 B and TBE 2335 B
(8 pins) in plastic plug-in package

TBB 2331 B, TBE 2335 B

Package outlines - 76:02 1
L L
=y &
TBB 2331, TBC 2332 15402 5
TBE 2335 Mo 5 mER ;
Sl et | la ‘4-02_’
5 }
o Imax . o 7608~
LN ' i 5 | 8 _ .5
= /AT
— T3 Ot Hrt 2
© 1= 'S T =
| 1 A
{ 8 <—1[]_Zmux——l
13521 w4 Tmaxt=— -92 2—4 Plastic plug-in package, 8 pins
- 20 A 8 DIN 41866
Case similar to 5 G 8 DIN 41873 (T0-99) Weight approx. .7 g
Weight approx. 1.2 g Dimensions in mm
TBB 2331/B
TBC 2332
Maximum ratings TBE 2335/B
Supply voltage Vee +15 \'
Output current I, 70 mA
Differential input voltage Voc = +13to £15 V Vip +13 Vv
Differential input voltage Ve = +2 to +13 V Vip *+Vee
Junction temperature T; 160 °C
Storage temperature Ts —-55t0 +125 °C
Thermal resistance: ,
System-case (TBB 2331, TBC 2332, TBB 2335) Rinscase 80 K/W
System-ambient air (TBB 2331, TBC 2332, TBB 2335)  Rusams 190 K/W
System-ambient air (TBB 2331 B, TBE 2335 B) Rinsamb 140 K/W
Range of operation
Supply voltage Vee *+2to +15 Vv
Ambient temperature in operation
TBB 2331/B Tamo 0to +70 °C
TBE 2335/B Tamo —25to +85 °C
TBC 2332 amb -55t0 +125 |°C
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TBB 2331/B

TBC 2332
TBE 2335/B
Pin connection
TBB 2331 TBB 2331 B
TBC 2332 TBE 2335 B
TBE 2335
output & -

+input A I[:D_,—]B output A
-input A ZE :l? Y

e 3 —tjﬁ output B
-input B !.[ A ]5 +input B

Equivalent circuit

O+ Vﬁﬁ

—

~B00
- input

: ~B00 I\/ — output
+Input (
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TBB 2331/B

Operating
characteristics
{Voe = 215 V)

Supply current
Input offset voltage
{Re = 50 Q)

input offset current
Input current
Output voltage

(AL = 2 kQ)

(AL = 620 Q)

Input impedance

{f = 1kHz)

Open-loop voltage gain

(RL=2kQ,f=100Hz) Gy

{RL= 10k,f= 100Hz)

Output leakage current [y,

Input common-mode
range

(R = 2 k)
Common mode
rejection ratio

(R, = 2 kQ)
Temperature-
coefficient of V,,

(R = 50 Q)
Temperature-
coefficient of 7;,

(R = 50 Q}
Sensitivity to supply
voltage variations
{Gy = 100)

Rise time of V, for
inverting operation

(test circuit 2, TAA 861)

Qutput saturation
voltage (I, = 10 mA)
Vee = 25V

Supply current
Input offset voltage
Input offset current
Input current
Output voltage

(R = 2kQ)
Open-loop voltage
gain

{RL=2kQ, f=1 kHz}

TBC 2332
TBE 2335/B
TBE 2331/B TBC 2332
TBE 2335/8
Tome = 25°C Tomo = 25°C Tams = —55 10
. . 125°C
min ; typ max | minh | typ max | min | max
Ice 5 1.5 5 1.5 mA
v, -15 15 | -10 10 |-15 [15 | mV
I -25 |x10 |26 |-15 15 | -40 (40 |nA
i 30 |50 30 80 |nA
Vo | 14.9 -14 [ 149 ~14 (148 |-14 |V
e | 14.9 —12.5 14.9 —125/148 |—12 |V
2 3 3 MQ
75 |80 80 |83 75 dB
Gy 85 88 dB
1 10 1 10 uA
View |12 | 135/ -12 [12 | +13.5(-12 v
CMRR| 65 |79 70 |81 d8
Avio 12 12 |50 uv/K
Ao 50 50 pA/K
AVie. 25 |100 25 | 100 PV
AV
vy 18 18 Vs
d, .
Vigeat 1 1 v
Toe 5 5 mA
Vi -15 15 [-10 10 mV
Tio -26 | +10 (26 |-15 15 nA
I 30 |50 30 pA
Vep | 4.9 -4 |a9 -4 |48 |-a |v
Gy 70 70 dB
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Quad Operational Amplifier with Darlington Input TBB 4331 A
TBE 4335 A

An economical and universal operational amplifier which by its excellent performance gualities
is well suited for a wide range of applications such as measurement- and servo-systems, auto-
mobile electronics, AF-circuits, analog computers etc. The low input current of this amplifier
is particulary advantageous in measurement- and servo system applications. In addition to a
high gain, low offset voltage, small temperature- and supply voltage-dependence, the amplifier
features

@ High input resistance Type | Ordering codes
® Wide common-mode range TEB 4331 A Q67000-A1166
® Large supply voltage range TBE4335 A | (Q67000-A1167

® Large control range
¢ High output current

For single amplifier performance, see TCA 311 data sheet.

Package outlines Pin connection

b ]
output € 2{] —={] B+input B
«input C 3[% ]lZ-input B
-input C f.[ ‘ :[n Ve

B R AR HHI-E-I -|nput|]5[ ]lﬂ-inputA
> +i o C T vi
Plastic plug-in package, 14 pins input 0 6 EQ %Jg input A
B ed T B3 B EJ BF =
1 7 20 A 14 DIN 41806 (T0-116) outputD?l: ]B output A

Weight approx. 1.1 g
19.2.03 Dirnensions in mm

.mil

:l 14 output B

= _’E_s
*3505t.ﬂ'mx

Equivalent circuit

) Iﬂ e
~800
-input {

«input 9_7%—'\/ j —o autput

* * 0l
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TBB 4331 A

TBE 4335 A
Maximum ratings TBB 4331 A
TBE 4335 A

Supply voltage Vee +16 \
Qutput current I 70 mA
Differential input voltage Voo = £13to £15V l;m +13 \Y
Differential input voltage Vee = +2to +13 V Vip *Vee
Junction temperature T 150 °C
Storage temperature Tjs —B5 to +125 | °C
Thermal resistance;
System-ambient air Rihsamb 140 k/wW
Range of operation
Supply voltage Vee +2to £15 v
Ambient temperature in operation

TBB 4331 A Tamo 0to +70 °C

TBE 4335 A Tormts —25 10 +85 °C
Operating characteristics TBB 4331 A
(Vee = 218V, Tomw = 26°C) TBE 4335 A

min typ max

Supply current Tee 1 3 mA
Input offset voltage Vi, -15 16 mv
{Ra = 50 Q)
Input offset current I —-25 25 nA
Input current I 30 50 nA
Qutput voltage
(RL= 2 kQ) Vope 14.9 -14 \
{R, = 620 Q) Yaen 14.9 ~125 |V
Input impedance ; 3 Mo
{f = 1 kHz)
Open-loop voltage gain
(RL = 2k, f = 100 Hz} Gy 75 80 dB
(AL = 10 kQ, f = 100 Hz) Gy 85 dB
Output saturation voltage Vioat 1 v
{I, = 10 mA)
Output leakage current T 1 10 pA
Input common-mode range Viem 12 +13.5 | -12 v
(R, = 2 kQ)
Common-mode rejection ration CMRR 65 79 dB
(RL= 2 kQ)
Sensitivity to supply voltage variation AV 25 100 uv/v
{Gy = 100} AVee
Temp.-coefficient of V,, Qvio 12 uV/K
(Ag = 50 Q)
Temp.-coefficient of [, o 50 PA/K
(R = 650 Q)
Voo = 5V
Supply current lee 1 mA
Input offset voltage Vi -15 15 my
Input offset current I —-25 +10 25 nA
Input current I; 30 50 nA
Open-loop voltage gain Gy 70 dB
A= 2kQ, f=1kHz)
QOutput voltage (R = 2 kQ) Viop 4.9 -4 v
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Threshold Switches TCA 105
TCA 105 W
TCA105B
TCA 105 BW

TCA 105, TCA 105 B, TCA 105 BW and TCA 105 W comprise an oscillator stage, a threshold
switch and two anti-valent output stages. In addition, these circuits contain a voltage stabili-
zation and are especially well suited for an application in proximity switches, light beam- and
other contactless switching applications.

® Wide range of battery voltage 4.5t0 30 V
@ High output current 50 mA

@ TTL compatible
@ Triggerable with de-signals
Type | Ordering codes
TCA 105 Q67000-Ab27
TCA 105 W Q67000-A600
TCA 105 B Q67000-A587
TCA 105 BW Q67000-A601
Package outlines TCA 106 W, TCA 105 W
TCA 105, TCA105 B L
15mex E
- 4 T 6L
r ETx o,
E18 5
0454025 L i 3
i £
Al Tl
ﬁ,Lﬂ I 025
fad ’JE"’
-JIJmux L 2max
) Plastic plug-in package Plastic miniature package
g (6 pins) Weight approx. .1 g
1 3 20 A 6 DIN 41868
= 5may, ~am Weight approx. .7 g Dimensions in mm
Colour code

TCA 105 W orange/white
TCA 105 BW orange/red

Maximum ratings TCA 1056 TCA 105 B

TCA 105 W TCA 105 BW
Supply voltage Vee 30 20 v
Output voltage {pin 4.5} A 30 20 v
Qutput current I 50 50 mA
Switching frequency f 40 40 kHz
Junction temperature Ti 150 150 °C
Storage temperature Ts —-55to +125 —bb to +125 °C
Thermal resistance:
System-ambient air
TCA 105, TCA 105 B Rinsamb 140 140 K/W
TCA 105 W, TCA 105 BW Rinsamb 200 200 K/wW
Range of operation
Supply voltage Vee 4.5 to 30 4.5 to 20 v
QOscillating frequency range f . 1t0 45 1t0 4.5 MHz
Ambient temperature in operation Tamb -25t0 +85 =25 to +85 °C
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Operating characteristics

Static measurement, pins 3 and 1 connected

(Vee = 12V, Tymp = 25°C)

Supply current
Input threshold voltage with
compensation resistor R¢
Input threshold current
Hysteresis
Saturation voltage
(I = 16 mA)
Saturation voltage

5 = 50 mA)
Output voltage
Leakage current
Vee = 30 V and/or 20 V
Switching time in TTL-operation
(I, = 16 mA)

TCA 105

TCA 105 B
TCA 105 W
TCA 105 BW
min typ max
Icc 34 5 mA
Vi 300 400 480 mV
I, -60 uA
AK; 25 35 50 mV
Vgsat .25 .35 Vv
Vgeat 7 115 |V
V, dependant on V¢
Tk 60 nA
t 3 us
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TCA 105

TCA106 W
TCA105B
TCA 105 BW
Test circuit
+hr
I'FL L
B [
1 k] ,

Ry~ 2008 =56k
input

Ve
B
§

.

‘< output !
P ok

input 1 J/

,_,
p —
—
-—{}
—

nput 2 output 25

Jo-

- V[s 1
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TCA 105
TCA105W

Applications

Inductive slot switch

TCA 105 B
TCA 105 BW

: ]
l_
2“IF 2 1A
105
3
SIFERRIT pot core 9 mm &
B65935-A0000-X025
Number of turns: n = 25
(litz wire 12 x.04 mm)
metal sheet damps Distance between pot core halves:
oscillation 251035 mm
Light beam switch
U
1
z 1CA
105
BPY BTN L3 ]
-
Battery voltage indicator
o4
ﬂ Wy 2V
U
1 6
56kQ ¥Ya ¥
400 i —e= Z [
3 4
2009 -
LD 37 LO308
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TCA 105
TCA105W

Supply current foc = f{Vc)
anib = Ci AL =

0 5 0 Boow B Xy

——-Vu:

Input threshold voitage V, = AT,
Voo = 12 Vi A= 0

my
800

T N\

700

650

-5 0 5 50 75 B85
" amb
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TCA 1058
TCA 105 BW

Saturation voltage V., = A7}
Toams = 25°C; Voo = 12V

nput current 7, = f(T .}
Voe = 12 V; Ry = B8 K

pA
7t

N
AN

—_—

60

50

40
-2% D 25 50 %8s

—*Tamb



Input threshold voltage Vi = AT,
Vee = 12V; Ry =56 kQ2

my
450
v
T swilch-on voltage
&00
switch-out voltag
350
300

-5 0 5 50 75 85 °C

* Jamb

m
450

400

350

360

TCA 105
TCA105W
TCA1058B
TCA 105 BW

Input threshold voltage V, = F{Vcc}
Tams = 25 °C; Ay = 5.6 k@2

ewitch-on voltage
| switchrout VOUOZE oty
0 5 0 5 20 il nv
e
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Proximity Switch TCA205A
TCA 205 WI

TCA 205 Wil

This circuit is well suited for applications in proximity switches. Qutputs 1 and 2 switch,
when the oscillation is damped (i. e. by approaching of a metal piece).

The switching-point is adjustable by resistor.

TCA 206 A and TCA 205 WIl can be used for applications in proximity and slit switches.
TCA 205 WI is particularly suitable for proximity switches.

Particular characteristics:

@ Large supply voltage range by internal voltage stabilisation
@ High output current

& Antivalent outputs

@ Adjustable distance

@ Adjustable hysteresis

® Turn-on delay

Type | Ordering codes

TCA 205 A 067000-A1034
TCA 205 WI Q67000-A1034-W1
TCA 205 Wil Q87000-A1034-W2

Package outlines

TCA 205 A TCA 205 W1, TCA 205 WII
— _.E_i 51_
045025 te £8 5
b 15max "Lluz" ¥ i |
1 I
£
1 B '
i T s O s O s i I s O j_,
LS IR I
— F‘E’? __] Zmay
FEwey En? -JS.Smax
19.2.03
Miniature plastic package, 8 pins
Flastic plug-in package 20 A DIN 413866 Weight approx. .15 g
{TO-116}
{14 pins, DIL) weight approx. 1.1 g Dimensions in mm
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TCA 205 A
TCA 205 WI

Block diagram

TCA 205 Wil

e I
475 bis 0¥ +==5
o turn-on delay
voltgge
reguiotion delay
Vegrist oircuit
T 1 —o output 0
oszillator 1 | { —[
aszillator rectifier threshold OUfP,U_f
0sz.2 switch slages —o output 2
L, Ly
] 1
1
slof switch proximity fl
switch l j
distance hysteresis | integrator graund ground
A capacity
[2— nF
Pin configuration
TCA 205 A TCA 205 W1
- ' 1 i 8
grtund[: 1 14 | |hysteresis hysteresis [~ | B oscillator 1and 2
2 7
destance [ 2 13 :Ioscnlutnr distance ) Tl
tegration ‘o 3| TCAZ205W1 |6 , 4ol
: ’ t [ Jtumn-
cpocty L|? 12 :loec:iluior outpu - - urn-on delay
[4 " :l""tc ground [ - output ft
Dot []s 0{]
TCA 205 WII
ground[ B 9 jturn—on delay
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0 oufput [ |7 3] hysteress T [ —osolatec2
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grownd L Joutput @

251



TCA 205 A
TCA205WI
TCA 205 WII

Application principle

) )
oszillater non damped

— =en
)

oszillator damped

{
AT
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TCA 205 A

TCA 205 Wi
TCA 205 Wil
Maximum ratings
Supply voltage Vee 30 v
Qutput voltage 4 Vee
Output current I, 50 mA
Junction temperature 7 150 °C
Storage temperature T,s —40 to +125 °C
Thermal resistance: system-ambient air Rusu 120 KW
Range of operation
Supply voltage Vee | 4.75 t0 30 v
Ambient temperature in operation Tamb —25to +85 C
Operating characteristics
Voe = 12 V; Tamp = 26°C)
min typ max

Supply current TCA 205 Wi, TCA 205 Wil Vee 1 2 mA

TCA 205 A Voo 3 5 mA
Output saturation voltage: 7,=7,=5 mA asat .8 1.0 \)

I,=1,=80 mA Vsat 1.25 1.5 v

QOutput leakage current (V. = 3q0 V) Tk 100 pA
Range of adjustable distance Ry 3 k2
Range of adjustable hysteresis Ay o kQ
Oscillation frequency fosc 016 1.5 MHz
Switching frequency without external capacity § 5 kHz
Turn-on delay {not for TCA 205 Wil) t 200 ms/uF
Integration capacity (at pin 3, only TCA205 A) C, 0 pF

Max. switching distance without coil screening

Min. hysteresis

.6 x diameter of the pot core

2% of switching distance
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Application circuit

500pH l
L 15 nf l
b furp-on delay
]
e
14 ;L o B | —8

B TCA 2054
T
distance 82
hysteresis 50k Ay
Coil: L =500 uH

SIFERRIT pot core @ 26 mm, B65939-A0000-X022
Number of turns; n = 70; litz wire 20 x.05 mm

VorVien _ Voe15Y
Lonex 50 mA

RV=

Nom. distance: 13 mm
Temperature coefficient by nom. distance: <.1%/K
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Operational Amplifier with Darlington Input TCA31I1, A; W
TCA 312
TCA 315, A; W

An economical operational amplifier which is well suited to be used as a Schmitt-trigger or
comparator for control applications and automobile electronics. The output has been designed
to control TTL-circuits directly. In addition to a high gain, low offset-voltage, small temperature-
and supply voltage dependence, the amplifier features

@ Very high input resistance @ High output current

® Wide common-mode range ® Low output saturation voltage

® Large supply voltage range @ TTL compatible

® Large control range

Type | Ordering codes

TCA 311 Q67000-A1001 TCAINTW TCA3GBW TCA311 A, TCA315 A

TCA 311 A Q67000-A1002

TCA31T W Q67000-A1003 I 15max
TCA 312 QB7000-A1004 E " Y
TCA 315 Q67000-A1011 s E—
TCA 315 A Q67000-A561 - THS4 §
TCA3MS W Q67000-A1005 Nl 0454075 ¥ g
T i
Package outlines £ ’ AN '
TCA 311, TCA 312, TCA 315 il
oM 11025 b4
= ~ -]ijux 2
-1 :.-;' (===
A0
re8omax -~
—f Miniature plastic
"'-g.ugL"‘ gaF;:iI:_lasge gl;isl:lsc piug-in package
i Weight approx. .1 g 20 A 6 DIN 41366
Package 5 H 6 DIN 41873 Colour code Weight approx. .7 g
{similar TO-78) TCA 311 W red/white
Woaeight approx. 1 g TCA 315 W red/vellow
Dimensions in mm

Maximum ratings TCA 311/A/W

TCA 312

TCA 315/A/W
Supply voltage Vee +15 A
Output current 1, 70 mA
Current at pin R In 10 mA
Differential input voltage Voo = 1310 +15 V Vio +13 v
Differential input voltage Voo = £2to =13V Vio *+Vee
Junction temperature T 150 °C
Storage temperature Ts —551t0 +125 °C
Thermal resistances:
System-case {TCA 311, 312, 315} Ruscase 80 K/W
Systern-ambient air (TCA 311, 312, 315) Rugamp 190 K/wW
System-ambient air (TCA 311 A, 315 A) Rinsams 140 K/W
System-ambient air (TCA 311 W, 315 W) Rinsamb 200 K/wW
Range of operation
Supply voltage Veo +2to £156 Vv
Ambient temperature in operation TCA 311/A/W Tamb Oto +70 °C

TCA 315/A/W Tambs —-25to +85 °C
TCA 312 Tamb -55to +125 °C
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TCA3H; A; W

TCA 312
TCA 315, A; W
Pin connection
TCA 311 A TCA 311
TCA315 A TCA 312
TCA 315
O R
e 10 s 9}
tout
+ input ZI: ]5 output 10 outpy
- input 3[ :IL—VCC ¥y (D) } ‘Vr:c
+input (3)
-input
TCAZN W
TCAIS W
1 o b
L — —5’:: Ve
-input :;jh::l #
o/ | — [ loutput

Connection diagram
R, = load resistance
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TCA 311, AW

Circuit diagram

w )| [

+input

~800 | : 4'<
-input

Operating
characteristics
(Vcc =15 V,
R = 6.8 kQ)

Supply current

Input offset voltage

(R@ = 50 Q)

nput offset current

Input current (Vip = 0}

Input current

(Vip = %13 V]

Output volage

(AL = 2kQ)

(R, = 620 Q)

{R.=2 k2, f=100 kHz)

Input impedance

(f = 1kHz)

Open-loop voltage

gain

(A= 2kQ, f= 1kHz)
L= 10 kQ, f=1 kHz)

{R.=2 kQ, =1 MHz)

Input common-mode

range

{AL=2kQ)

Common mode

rejection ratio

(R, = 2 k)

Sensitivity to supply

voltage variation

(Gy = 100}

Temp. coefficient

of Vi,

{Re = 50 Q)

Temp, cosfficient of I,

TCA 312
TCA 315 A; W
ﬁl ok
e
TCA 311/A/W TCA 312
TCA 315/A/W
Tump = 25°C Ty = 25°C Tamp=—55
to 125°C
min |typ |max jmin |[typ |max |min | max

Icc 1.5 2.5 1.5 2.5 mA
Vio —-20 20 -14 14 -20 (20 mV
i —-25 | +10 (25 -15 15 —-40 [ 40 nA
1, 30 50 30 80 nA
I 200 200 nA
qu,, 14.9 —14.8[14.9 -~14.8(14.8 [—-14.6|V
cho 14.9 -14.0{ 14.9 —14.8/14.8 | ~13.5 V
Voop +10 +10 v
Z, 3 3 M
Gy 75 B0 80 83 75 dB
Gy 85 88 dB
Gy 60 80 dg
View |13 -13 |13 —-13 v
CMRR | 60 74 65 77 dB
AV, 25 |200 25 |200 uv/Iv
AVee
Avyie 12 12 |50 pV/K
Alie 50 50 pA/K
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TCA 311; A; W
TCA 312
TCA 315, A; W

Operating TCA 311/A/W TCA 312
characteristics TCA 315/A/W
(continued) Tamp = 25°C Tamp = 25°C Tamp = —55
Voo = +15 V; to +125°C
R = 6.8 kQ min |typ | max | min |typ | max | min | max

Rise time of V, for dVy 30 30 V/us
non-inverting operatlon dt,
(see TAA 761 test

circuit 1)

Output saturation Vsat 200 200 400 [ mV
voltage (I;= 10 mA)
Output leakage current I 1 10 1 10 uA

Vec=25V, R=6.8 kQ

Input offset voltage Vie —20 20 -14 14 mV
Rg = 50 Q
Input offset current Lo —25 [+10 |25 —-15 15 nA
Input current I 30 50 30 nA
Open loop voltage gain Gv 65 70 dB
(R.=2kQ,f=1kHz)
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TCA31IL, A; W
TCA 312

T

ol
5

dB

100

80

60

40

20

Qpen-loop vollaga galn Gy=FfH

RL=2k2; R=8.
T
N
N
]
; i
|
11T LA (S 1 A 1
—_— 'f
Qutput saturation voltage V. =1/
Tu=25°C; A=6.3 ka
|
!
¥
!
1
I
1
100 g 10? 10° mA
.—_-!

dB
90

by

Isu

7t

60

50

40

TCA35 A, W

Open-loop voltage gain Gy=7fiR)
Tou» =26 °C; R= 8.8

102 e? 0 10°Q

_...,QL

Input offset voltage V,, = #(Vcc)
Tomp = 26 °C; A — 6.8 k3




TCA311; A; W

TCA 312

Input current 7, = f (Ton)
Ru=2kRQ; Ve = 216V

nh
50

Ir.ﬂ

B i

20

2% 0 B 5 75 100 175°C

= fam

For further performance curves see TAA 761
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40
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nput current 1, = f(Voc)
Tame = 26°C; AL = 2 kQ

TCA 315 A W
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Operational Amplifier TTL Compatible TCA321; A; W
TCA 322
TCA 325, A; W

An economical operational amplifier which is well suited to be used as a Schmitt-trigger or
comparator for control applications and automobile electronics. The output has been designed
to control TTL-circuits directly. In addition to a high gain, low offset voltage, small temperature-
and supply voltage dependence, the amplifier features:

® Wide common-mode range Type |  Ordering codes
[ ] La_rge supply voltage range TCA 321 Q67000-A1006
® Wide control range TCA 321 A Q67000-A1007
® High output current TCA321W | Q67000-A1008
& Low output saturation voltage TCA 322 QB7000-A1009
® TTL compatible TCA 325 Q67000-A1010

TCA 325 A Q67000-A562
TCA 3258 W Q67000-A1012

Package outlines

TCA 321, TCA 322, TCA 325 TCA 321 W, TCA 325 W TCA321 A, TCA 325 A
8045, éi L 76402
= - = _{
+ B 4 f ET x5
- S 5
e 045%025 tE
g1 T
i LA
o 025
__Irlln E”EM Bnd glg_stic plug-in case
FAtats -t Ima Jmox D 70 A & DIN 41868
{similar T0-78) - . Weight approx. .7 g
Weight approx. 1 g Miniature plastic case T 3
ns
Weight approx. .19 8.5 max-+l
Colour code
TCA 321 W green/white
TCA 325 W green/yellow
Dimensions in mm
Maximum ratings TCA 321/A/W
TCA 322
TCA 325/A/W
Supply voltage Vee +15 v
Cutput current I 70 mA
Current {pin R) I 10 mA
Differential input voltage Vio +Vee
Junction temperature T 160 °C
Storage temperature Ts -85 to +150 °C
Thermal resistance:
System-case (TCA 321, TCA 322, TCA 325) Runscass 80 K/W
System-ambient air (TCA 321, 322, 325) Rinsamb 190 K/wW
System-ambient air (TCA 321 A, TCA 325 A) Rnsamb 140 K/W
System-ambient air (TCA 321 W, TCA 326 W} Rihsamb 200 K/wW
Range of operation
Supply voltage Vee +2to £15 Vv
Ambient temperature in operation TCA 321/A/W Tams 0to +70 °C
TCA 325/A/W Tamb —-2510 +85 °C
TCA 322 Tomb -b5 to +125 °C
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TCA321; A; W
TCA 322

Pin connection

TCA 325; A; W

TCA 321
TCA 321 A TCA 322
TCA 325 A TCA 325
R
) [
Vi 1] 1 © (7) output
+input Zl: ]50utput
vy @ } ©® -
- input 3 ]4 Ve
~input (3)
®
-input
TCA 321 W
TCA 325 W
1 = B
+input Z: :IS e
-input 1r_3 %
L
N E—— Joutput

Connection diagram
R, = load resistance
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TCA321; A; W

TCA 322
TCA325; A; W

Circuit diagram

o'l"[.t

~§00%
- {nput o—:)j
~800% [
+ input X ?
Wi NN
output

°-Vie
Operating TCA 321/A/W TCA 322
characteristics TCA 325/A/W
{(Vee = 15V, Tamp = 25 °C Tam = 25 °C Tamp = 55 to
R = 6.8kQ) 125 °C

min [typ max |min [typ |max |min [max

Supply current Ice 1.5 2.5 1.5 2.5 mA
Input offset voltage Vi -7.5 75 |-B 5 75 |75 |mV
(Rs = 50 Q)
Input offset current Iig =300 |80 |300 |-100 {x50 |100 |[-300 |300 |nA
Input current I; b 1.0 3 7 1.0 uA
Qutput voltage Vee |148 —14.8 [14.9 -14.8|148 |-14.6 |V
(R. = 2 kQ)
(A, = 620 Q) Vepp  §14.9 -14.0 |14.9 -14.0 (148 |-135 |V
(RL= 2k, F=100kHz) V,,, +10 +10 v
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Operating
characteristics
Vee = 215 V,
R = 6.8 kQ

TCA 321/A/W
TCA 325/A/W
Tomn = 26°C

min

typ max

Tums = 26°C

min

typ

TCA321; A; W

TCA 322

TCA325;A; W

TCA 322

max

Tomp = —55 10
+125°C
min | max

Input impedance Z,

{f = 1 kHz}

Open-loop voltage

gain

(RL=2kQ, f=1kHz) Gy
(RL=10kQ, f=1kHz) G,
{RL=2kQ, f=1 MHz) Gy
Input common-

maode range Viem
(RL=2kQ

Common-mode

rejection ration CMRR
(R. = 2 kQ) AV,
Sensitivity to supply —2%
voltage variations AVee
Temperature-

coeffizient of V,, Ovie
{Ra = 50 Q)

Temperature-

coefficient of I, g
{Rs = 60 Q)

Rise time of V,, for dv,
non-inverting dy
operation

(test circuit 1, TAAB61)
Output saturation

voltage Vasat
{f, = 10 mA}

Output leakage

current L
Vee = £6V; R = 6.8 kQ
Input offset voltage Vie
(Re = 50 Q)

Input offset current I,
Input current i
Open-loop voltage

gain Gy
{RL= 2 kQ, f= 1kHz)
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TCA321; A; W
TCA 322

48
100

Tsa

&0
)

n

Iﬁsm

Open-loop voltage gain
Gy = FiVeoh: T = 25°C
Ru=2kQ;R=68kQ

T
N I
L U ]
n [ 1
] Rl i
L L LS il |11
o0 w0t ke
—-f

Saturation voltage V.., = f ([
Tams = 25°C; R = 6.8k

[ 3
—— — L

100 10 102 10° mA

dB
10

90

80

70

60

50

TCA325; A, W

Open-loop voltage gain Voo = +15V
Gy=Fflech Tamn = 25°C

0l 10 wt 10° @

=8

For further performance curves
see TAA 761
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Operational Amplifier with Darlington Input TCA331L, A, W
TCA 332
TCA335 A; W

An economical and universal opergtional amplivier which by its excellent performance
qualities is well suited for a wide range of applications such as measurement- and servo-
systemns, automobile electronics, AF-circuits, analog computers etc. The low input current
of this amplifier is particulary advantageous in measurement- and servo system applications.
in addition to a2 high gain, low offset voltage, small termperature- and supply voltage-

dependence, the amplifier features

® High input resistance Type | Ordering code
¢ Wide common-mode range TCA 331 Q&7000-A1013
& Large supply voltage range TCA 331 A Q67000-A1014
@ Large control range TCA 331 W Q67000-A1015
@ High output current TCA 332 Q67000-A1016
@ Simple frequency compensation TCA 335 067000-A1017
TCA 335 A Q67000-A563
TCA 335 W Q67000-A1018

Package outlines

TCA 331, TCA 332, TCA 335 TCA 331 W, TCA 335 W TCA 331 A, TCA335 A
P45 2] )3max
5 E — p— C_{

¢ B 4 E B

< MOS8 5

-+ 045¢075 v B

i 3 N

=103 & DA ke

I
Package 5 H 6 DIN 41873 00l 025 [ A
{similar TO-78} T 77 i i n_mo; ) .
Weight approx. 1 g 1 j-( 2'11 Plastic plug-in package

ins
4"""°>‘|' o 20 A 6 DIN 41366

Miniature plastic T o] Weight approx. .7 g

E"’,fi",‘.;ge e85 Max —a

Weight approx. .1 g

Colour code

; fons i TCA 331 W blua/whit TCA 331/A/W
Dimensions in mm 74 3% W blue yellow TCA 332

Maximum ratings TCA 335/A/W
Supply voltage Vee +15 v
Output current I 70 mA
Differential input voltage Vee = £13to £15 V Vi £13 Vv
Differential input voltage Ve = £2to £13 V Vio tVee
Junction temperature 150 °C
Storage temperature Ts -55 to +150 °C
Thermal resistance;
System-case (TCA 331, 332, 335} Rinscase 80 K/W
System-ambient air (TCA 331, 332, 335) Rinsamd 190 K/wW
System-ambient air {TCA 331 A, TCA 335 A) Rinsamb 140 K/W
System-ambient air {TCA 331 W, TCA 335 W} Runsamn 200 KW
Range of operation
Supply voltage Ve +2t0 £15 Vv
Ambient temperature in operation
TCA 331/A/W Tamb 0to +70 °C
TCA 335/A/W Tamb —25 to +85 °C
TCA 332 Tamb —55to +125 °C
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TCA331;A; W

TCA 332
TCA 335 A; W
Pin connection
TCA 331
TCA 331 A TCA 332
TCA 335 A TCA 335
R
= &)
Vi 'E ]5 f ( outout
+input 2[:I>F:|5 autput ‘g (2) } (6) Vi
- input 3 4 -
inpu ] i +input (3)
-input

TCA 3N W
TCA 335 W

A = frequency compensation

1 g
+input

2
-input 3
-Ke I

B

— P

3 [
R

[

7 output

Connection diagram

Cc = Output frequency compensation,

A, = load resistance

-input

+input
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TCA331; A; W

TCA 332

TCA 335 A; W
Circuit diagram

[T] T] ! el
+inpui
frequency
{ compensation
‘ y—o ouiput
-input
ol

Operating TCA 331/A/W TCA 332
characteristics TCA 335/A/W
{(Vee = 215 V) Tams = 25 °C Tamp = 25 °C T amp = —55 to|

125 °C

min |typ jmax [min |[typ |max [ min | max

Supply current Ice 1.5 25 1.6 |25 mA
Input offset voltage v 20 20 —14 14 20 |20 mVv
{Ra = 50 Q)
Input offset current 1, -25 |x10 |25 -15 18 =40 {40 nA
Input current L 30 50 30 80 nA
Input current I 200 200 nA
{(Vip = =13V}
Output voltage
(R = 2 k) Voo [149 -14.0 [14.9 -14.0[14.8 |-14.0 [V
(R, = 620 Q) Ve | 14.9 -12.5|14.9 -125(14.8 |-12.0 [V
{RL=2kS, f=100kHz}) V,, +10 +10 A
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TCA331; A; W
TCA 332
TCA 335, A; W

Operating TCA 331/A/W TCA 332
characteristics TCA 335/A/W
{continued) Tame = 26°C Tamp = 25 °C Tomp=—55 to
Vee = 216V +125°C

min |typ |max | min |typ |max |min | max
Input impedance Z 3 3 MQ
{f = 1 kHz}
QOpen-loop voltage gain
(Ru=2kQ,f=1kHz) G, 75 80 80 83 75 dB
(RL=10kQ, f=1kHz2) Gy 85 88 dB
(R.=2KkQ, f=1MHz} Gy 43 43 dB
Input
common-mode range Vg (13 -13 13 -13 \'
(R, = 2kQ)
Common-mode
rejection ratio CMRR |60 74 65 77 dB
(RL= 2kQ) AV
Sensitivity to supply o
voltage variations AVee s 200 25 200 W
(Ce =1 pf, Gy = 100}
Temp. coefficient of V, ay, 12 12 50 uv/K
(Re = 50 Q)
Temp. coefficient of I, ay, 50 50 pA/K
{Rq = 50 Q)

Rise time of V, for
non-inverting Vq 9 9 Vius
operation dt,
{test circuit 1}

Rise time for V, for av
inverting operation Ta 18 18 V/ps
{test circuit 2} ’

Output saturation
voltage Visat 1 1 Vv
{I; = 10 mA)
Output leakage
current I 1 10 1 10 nA
VCC = 15 V
Input offset voltage Vie —20 20 -14 14 mv
{Rs = 50 Q)
Input offset current Iy -25 x10 (25 -15 15 nA
Input current I, 30 50 30 nA
Open loop voltage
gain Gy 65 70 dB
{RL=2KkQ, f=1kHz)
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TCA 331 A; W
TCA 332

nA

Wm

30

20

270

Input current
I =F (Tymh AL =2 k2

i
P————
—t ]
-25 0 % 50 75 W0 125°C
—= umb
Input offset voltage V,, = f (Vo)
0 5 0 BV

nA
50

40

30

0

TCA 335; A; W

Input current
{i =1 {Veel
Tomn = 25°C, AL = 2%Q

0 5 16 15 £V

—= W

For further performance curves
see TAA 761



Threshold Switch TCA345A

A threshold switch for battery operation with very low current requirement and fow input
currents. The threshold is fixed with a voltage proportional to the supply voltage.

@ TTL compatible Package outlines
@ High output current
@ Very high input resistance

@ High stability by hysteresis - }Emux \
® Small number of external components F 1
B4 §
046405 vE
Type | Ordering code *llﬁ ol i‘
TCA345A | QB67000-A564 o
43

12
Plastic plug-in package
20 A 4 DIN 41866
{4 pins)
Weight approx. .5g

Dimensions in mm

Maximum ratings

Supply voltage Vee 10 A
Output current I, 70 mA
Input voitage Vi 0to Ve v
Inductivity at output L, 500 mH
Storage temperature T, —40 to +125 C
Junction temperature T 150 °C
Thermal resistance

System-ambient air Rinsamb 180 K/W
Range of operation

Supply veltage Ve 21010 V)
Ambient in operation temperature Tame —-25 10 +85 °C
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TCA345 A

Operating characteristics (7,,, = 25 °C)

min typ max
Supply current for output current
Iq = 0DmA; Vcc =2V Iec .55 .8 mA
Y Iec 1.35 2.0 mA
I,=40mA; Vee=2V Icc 1.85 3.0 mA

5V Ice 7.0 9.0 mA
Saturation voltage I, = 40 mA, Vec = 2V Vi 150 300 mv
Output leakage current Vee = 10V Tow 30 A
Threshold voltage (Ve = 2 to 10 V)Y v, B3V, | 6BXVee | .69%Vc [V
Linearity error of threshold voltage 3 %
(Vee = 2 V)
Hysteresis {in % of Vool Ve =2 V av, 6.0 10 %

Vee =5V AV, 6.0 20 %

Vee = 10V AV, 6.0 20 %
input current L 10 20 nA
Zener voltage at output Vz 11.0 13.6 15.0 A
Temp. coefficient of V, oy 30 ppm/K
'} measured by rising input voltage
Circuit diagram Test circuit

2 —oriy
2
2M%| |Ro { i,

N — b 1 J_ &

[J [_/ S 5( 3 7
‘ L

()
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TCA 345 A

10

05

Supply current Ioc = F (V)
Iy =0mA

0 2 1 b 8

— W

Threshold voltage V; = F (V)

0y

switch-off

N

Supply current /oo = £ (Vec)
I, = 40 mA

mA
20

It

’5 /

4
0
0 2 b 6 8 0y
—
Saturation voltage V.. = f (1)
mV

250
J//
Hset // /

x 200 7
l&xzvv

150
I //H&-av
100 / /
///
50
/
0 J
0 10 20 3 40 50 60 70 mA
_""q
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TCA345 A

Applications circuits:

Dimmer circuit
{Switch on with darkness)

1 sl
4
Re %} relay
1 J— [

%3
o0

Astable Multivibrator

Triangle-Rectangular-Converter

J_ 1 0ukiez 3TV
00 F ==
Iunilél relay {1509}
L
iRy
3
o)
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Transistor Array with 5 NPN Transistors TCA 671
TCA 871
TCA 971
TCA 991

TCA 671, TCA 871, TCA 971, and TCA 991 each consist of five general-purpose silicon npn
transistor on a common monolithic substrate. Two of the transistors are internally connected
to form a differentially-connected pair.

The arrays are well suited to switch and amplify applications till 10 MHz. In addition they
provide the very significant inherent integrated circuit advantages of close electrical and
thermal matching.

¢ General use Type | Ordering code
@ Matched Ve and B TCA 671 Q67000-T1
@ High output current TCA 871 Q67000-T2
TCA 971 Q67000-T11
TCA 391 Q67000-T12
Package outlines Main circuit
%oo1lo2on w8
— ‘é_j_ I"_'J_I‘_3"'I b o B o T e | 3
= s I
0454025 b2 H
15max ¥ 1 T 1
| Ny Wy NNy SNy S S—
1 1 2 34 5 B 7
F1 /@ P M ;
o
L™ LTI I~ I = |
'!9.2.”3
Plastic plug-in package (14 pins}
20 A 14 DIN 41866 {TO-116)
Waeight approx. 1.1 g
Dimensions in mm
Maximum ratings TCA 671 TCA 871
TCA 971 TCA 991
Coliector-base breakdown voltage Veeo 50 35 A
Collector-emitter breakdown voltage  Vego 42 32 v
Emitter-base breakdown veltage Veeo 6 6 \'
Collector-substrate voltage Ves 80 80 A
{Ic = 100 pA)
Collector current Ie 200 200 mA
Base current Is 10 10 mA
Power dissipation for a single Piot 300 300 mw
transistor
Thermal resistance
System-ambient air Rinsamn 120 120 K/wW
Junction temperature T 150 150 “C
Storage temperature Ts —40 to +125 —40 to +125 °C
Range of operation
Ambient in operation temperature Torts |-265to +85 | -25tc+85 |°C
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TCA 671

TCA 871
TCA 971
TCA 991
Operating characteristics TCA 671 TCA 871
(Tamo = 25 °C) TCA 971 TCA 891
min | typ | max f min |[typ | max
Collector-base breakdown Vierceo 35 v
voltage at fz = 100 pA, I = 0
Collector-emitter breakdown Verceo 42 32 v
voltage at fo = 100 pA, Iy =0
Collector-substrate breakdown Vg, 80 80 A
voltage at fc = 100 A, Iy =0
Emitter-base breakdown Visrieno 6 6 v
voltage atlg = 100 pA, I =0
Collector-emitter saturation Veesar 200 | 350 200 (350 |mV
voltage at I = 60 mA, Iz = 5 mA
Collector-hase cut-off current Ieeo .02 1 .02 10 A
at Vg =25V, Ig =0
Collector-emitter cut-off current [fego 10 1 100 | pA
atVee=26V,Ig=0
Static current gain B8
at Vee = 1V, Ic = 100 pA a0 80 40 80
atVee = 1V, Jo = 2 mA 100 | 140 100 | 140
at Ve = 1V, Ic = 20 mA 100 | 160 100 | 160
at Vee = 1V, Ip = 100 mA 40 100 40 100
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TCA 671

TCA §71
TCA 971
TCA 991
TCA 671 TCA 871
TCA 971 TCA 991
min | typ | max | min |typ | max
Differential base current for 05 |1 1 [T
Ti+ToatVeg =3V, Ic=1mA
Base-emitter voitage of Ve 0.65 0.65 A
Vee =3V;Ic=1mA
Differential base-emitter voltage 2 5 4 mVY
Ti—TratVee =3V I.=1mA
Differential base-emitter voltage for 4 10 6 mVy
T,till TgatVeg =3V, Ie = 1 mA
Temp. coeff. of base-emitter AV -2 -2 mV/K
voltage at Vgg = 3 V; I = 1T mA AT
Limit frequency fr 300 |550 300 |[550 MHz

Switching times
Ioilgy —Iga=10:1:1 mA; R, = 5 kQ; R, = 6 kQ; VBB— 35V; R =990Q
ton | 85 (<150) ns t.,,. | 480 (<800} | ns
98 Q

Igidg i = Ie=100:10:10 mA; R, =500 Q; R, = 700 Q; Veg =5V, A
ton 1 55 {<150} ns tw | 450 (<800} | ns

Test circuit for switching times

Ips

+IGv l I te<5ns, v <00
-4
b= s R 28
Z#00kS:
0 VU] osC 500
7 g ||
BAYB3
i
14 13 12 i 10 g ]
]
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TCA 671
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Vieeat
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Static current gain 8 = f {I)
Vee =3 V! Tan = 25 °C

0?2 ! 10% ma
Collactor- emn:ter saturation voltage
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[
i
1
|
I
M
]
]
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v
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—- "’E

MHz
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Motor Speed Regulator : TCA 955

The TCA 956 is suitable for speed regulation of dc motors. It works according to a clocked
regulation. To be noted are its high regulation accuracy, its large supply voltage range and
the possible current saving. Moreover the IS possesses a battery voltage indicator.

Typical applications:

Speed regulation in reel to reel tape recorders
cassette recorders
turntables
movie cameras

in drivings of control systems.

Type | Ordering code Package outlines:
TCA955 | Q67000-A983

] g
Amr P e
-
= =T R
f
2.7

Flastic plug-in package
16 pins, dual-in-line
20 A 16 DIN 41866
Weight approx. 1,19
Dimeansions in mm

Maximum ratings

Supply voltage Vee 16 v
Supply voltage {pin 11 and pin 15 connected) Vee 6 v
Output current {pin 16} Iy 200 mA
Qutput current (pin 12, LED output) Iieo 15 mA
Power consumption LED output Poeo 150 mw
Junction temperature i 150 °C
Storage temperature TJ, -56to +1256 °C
Thermal resistance: System-ambient air Rihgamb 120 K/W
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TCA 955

Operating range

With internal short-circuit stabilization Vee 2to 6 \
(pin 11 and pin 15 connected)

With internal stabilization (V¢ to pin 15) Vee 4.8 to 16.0 \"
Ambient in operation temperature T ambo -25to +85 °C

Operating characteristics
{(Tamp = 25 °C, Vee = 2.2 to 16.0 V)

Regulation part min typ max

Supply current: Voo = 4.8V Ice 8.3 12 mA
Vee =16V Ice 15.5 24 mA

Stabilized voltage Vswo | 2.75 3.0 3.3 \Y

Vee =48Vito 16V

Input threshold (pin 3) to ground Vv 46X Vy, 485 x V4, 51 x Vy, \

Hysteresis of input threshold AIV,- .015x V, .03 % Vi, \
Offset voltage (pin 3 to pin 2) Vi 11 20 mV
Input current (pin 3) I; 1 uA
Output saturation voltage

I, = 50 mA Visat .84 1.0 Vv

I, = 100 mA Visat .92 1.25 \
Output leakage current Ik 30 pA
Duty cycle — range of regulation') v 0 1
Nom. rotational speed?) n 12.55 14.85 17.64 rpm

. T
PR Co |p-R-C, PR -C
Errorin ro;(ational speed by 224 %
duty cycle®) of 0 to 1 N-p-C,
Switching oscillator 1
f o H
Frequency 4-R, C, z
Typ. voltage pin 10 Veosz | 48X Vq, Y
Voltage pin 11 Vaoszpp | -18 X V4 \
'} Duty cycle t
ot
T

2) p = number of pole pairs
%) in application without switching oscillator
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TCA 955

Battery gauge | min | typ | max |
Threshold voltage Vion 15 V'

ott 1.0 v
Hysteresis Vi 220 mv
Input current I 2 WA
Saturation voltage Ve B5x800x I gp v
LED output '}
Formula:

14.85
Nom. rotational speed n= —— pm
p-fCy [ ]

Switching frequency nep
{in application without f= [Hz]
switching oscillator) 30
Actual value Vo, = 44 XV, [V]
Preloading voltage at C, V= 87xV, [V]

{pin & and pin 7 connected)

'} Inside the integrated circuit, a protective resistance of 500 £ +20% is integrated.
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TCA 955

Recommended application circuit

N

Vo Yoty Ry
I—I L0 ﬂ-u—C:__J--f--II--I
I Gy 470F | 330F -
thill po-m=Co3-4 90
; f3 1o
P required vaiue pD
gl 8 061
87k a‘f”'st'
mwﬁt input mona Fomparutor :Iswitching T |
speed if ol switching | B
ndrator 2 amplifier doubles flop circut stage nsciliator 0433
, | | 1 1l 1
1 1 | i

battery | | valtage

voltage stabili-
TCA 955 indicator sation
e

Features for use:

1. The internal voltage stabilization offers the following advantages:
operation with highly changing supply voltage, large range of supply voltage.

2. In order to receive pulses with a steady duty cycle at the output, symmetrical pulses
must be given to the input.

3. It is recommendable to use high multi-pole speed-generator to improve the regulation
precision and perhaps the power consumption.

4. Power consumption is considerably reduced if sequence of the switching frequency is
egual to or shorter than the electric motor time constant.

5. Higher accuracy can be obtained by using a filter of second order instead of C,.

6. When using rapidly rising motors, the preload circuitry reduces an overrun.
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TCA 955

v
12
Vasor V5 Vs
10
1%
[I1]

0.4

0.2

— W

Saturation voltage Rotational speed
Veam = fll, An
- = (T aran}
o Voe =12V, Ry - Co= 100 ps
050
4n
o] n
L
A
- 025
L~
/ \
\N
il
\\
N
025 \
050
0 50 100 150 200 mA -5 0 25 50 75 100 °C
—_— = l’q - = 'rumh
Supply current Rotational speed
jlt:n: = ﬂvcc) An_ = f{Vea!
Tums = 25°C; I, = 0 mA n s
o Tamo=26°C; Ry C; = 100 us
0.6
without internol Jﬁn
} stabilizateon y I 0
/
l 0.2
l with internai
stabilization
l /d with internal
stabiiization — 0
//
without infernal
,/ F stabilization
[ -0.2
| 04
-0.6
2 4 B 8 W 12 % BY 0 2 4 5 B W 12 W ®YV
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Window Discriminator TCA 965

The TCA 965 is a monolithic integrated window discriminator in package similiar to 20 A
14 DIN 41886 (TO 116). it is particularly suitable for control systems as follow-up and
adjusting control device with dead space. It can also be used in measuring systems of dc
should remain within the tolerated deviations from the required values.

Type | Ordering code
TCA965 | Q67000-A982
Package outlines Pin configuration

B C ihibit ¥ Ve Vo Vg
W13 17 o o0 o9 8
s D o O e Y s O s N s Y s

S S S S —
12 3 3 5 6 7
A D inhibitA ad). ¥ V¥,
#I"E[
lf H O e
19.2.4;
Plastic plug-in package
20 A 14 DIN 41866
14 pins, dual-in-line
Weight approx. 1.1 g
Dimensions in mm
Maximum ratings
Supply voltage Vee 27 v
Input voltage between 2 inputs Vi Vee \
Output current I 50 mA
Junction temperature 173 150 °C
Storage temperature . s —55t0 +125 °C
Thermal resistance system-ambient air Rinsamb 120 Kw
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TCA 965

Range of operation

Supply voltage
Ambient temperature in operation

Operating characteristics (7, = 26°C; Ve = 10 V)

Supply current (pin 2 and pin 13 high state)

Input current (pin 6, 7, 8}

Input current {pin 9)

Input offset voltage (pin 6/8, pin 7/8)}
Input voltage range (pin 6, 7, 8}
Input voltage range (pin 9}
Reference voltage {without load)
Stabilized voltage

{without external resistor, Vee Z7.9V)
Temperature coefficient of Vs
Sensitivity of V; to supply voltage
variations

Output saturation voltage (I, = 10 mA}
Hysteresis (window level)

Inhibit voltage at pin 4, 12')

Inhihit current at pin 4, 12

') Inhibition occurrs, if pin 4, pin 12 are grounded.

VCC 4.75 to 27 A
amb -25to +85 °C
min typ max
Ice 4 5 mA
i, 50 nA
I —400 nA
Vio +10 '
Vi 1.5 Vee—1.0 |V
v .05 SxVee |V
Vs 28 3.0 3.2 v
Vie 5.5 6.0 6.5 v
aVy 5 mV/K
AV
AVee 3 mv/V
Visat 100 200 my
Vi 7 mvy
Vi, 12 1.5 v
4,12 —100 HA
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TCA 965

Application:

The window discriminator analyses the height of the input voltage between two externally
adjustable limits. The window within which the circuit reacts ““well” can be entered either
by an upper limit (V) or a lower limit (V;) or through the middle of the window (V;) and,
independently thereof, by a voltage V (V) which corresponds to half of the window width
and is offered to ground. A Schmitt-Trigger characteristic with low hysteresis appears at
the switching points. Four output signals are available which have the following meanings:
input signal within, outside of the window (well, bad), too high, too low. All outputs have
open collectors which are supplying up to 50 mA for the control of small relays, glow
lamps, LED’s. All usual logic families can directly be operated with only little additional
circuitry. Moreover, the IC comprises a reference voltage from which all thresholds can be
derived. It is practically independent of temperature and supply voltage.

Truth Table
Vi Outputs
application circuit | application circuit Il pin2 | pin 14 | pin 13 | pin 3
V=V, i = Ve
Ve <(V,—V,) Vg7 > (Va+V,) L(H) H(H) H{L) L(H)')
V> (Vet+ Vo) Ver<{Vg—Vo) H(H) L(H) H(L) L(H)?)
(Ve+Vg)>Vy> (V,—Vy) (Va+Vg) > Ve, > (Vg—Vy) H H L H

Ve+Vg upper window

(Vs"' Vg) - (V7-V9)
window width

Vs window center

Values in brackets refer to
external inhibition with pin 4

level
V,—V, lower window Ve half window width and pin 12
level (versus ground) '} inhibition pin 4 to ground

2) inhibition pin 12 to ground
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TCA 965

Application circuit I:

Outputs: pin 2 “below”
pin 3 “outside”
pin 13 “inside’’
pin 14 “above”

TCA 965
—
——
h-o-i
Ry P 1
outputs [
4
Pin 2
II below
0 |
above
| Pin 14 0
|
‘ Pin13
inside
0
|
outside
Pin 3
[] — e —
| |
N\t +
0 & Y K=l
lower upper  input voltage
window edge
Vg=0

Outputs pin 2 and pin 14 can be
inhibited externally, then they are H.
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TCA 965

Application circuit lI:

Outputs: pin 2 “above”

rr

pin 3 “outside
pin 13 “inside”
pin 14 “below"

o " .
il
TCA 965
Koo
7
1
- e &
outputs t | \
¥ ! i '
i I above
| i s
|
| b Pint
I | below
0 — I !
| |
— | —_—
! Pin 13
} inside
0 I
| |
1
s —— i outside
0 0 Pin 3
|
0 Wk W Wk Ky
lower upper  input voltage
wnnd?w edge
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window center

Vy: window center
Vg: £ half window width
Vi: pin 6 and pin 7 connected

Qutputs pin 2 and pin 14 can be
inhibited externally, then they are H.



TCA 965

Block diagram

ground
W ? red
Tﬂ 1 TS —
20k ks
Og4-C__3
R !
10
@ Vot ¥ Vg
ho T
lower 2
window edge °
2o inhibit
ho 8 ¥ L
window center| | 3
V=1 12 *
—o inhibit
hatf Y9 9 v
window ¥ z
width Y L
Ko d
upper window
edge
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Timer TDB 0565 -555
TDB 0555 B-555
TDC 0555 -555

TDE 05655 and TDC 0555 are monolithic integrated timing circuits in packages similar to 5 G 8
DIN 14873 (TO-99), which by their excellent performance qualities are well suited for accurate
time delays and oscillation. Additional terminals are provided for triggering or resetting if
desired.

Features: Type | Ordering codes
# High output current TDB 0555 Q67000-A1043
® TTL compatible TDB 0555 B | QB7000-A1044
® Temperature stability of .05% per K TDC 0555 Q67000-A1045
@ Adjustable duty cycle
® Timing through nine decades
Package outlines
TDB 0555 and TDC 0556 TDB 0555 B
1max
I |
SN “5% g
— 045:025 ) | &
—~25b
15max
13541 wii7max;
faﬁ ke ke | 5
Case similar 5 G 8 DIN 41873 {T0-99) 5
Weight approx. 1.2 g
TEET
re-10, 2 max —=

Plastic plug-in package, 8 pins
20 A 8 DIN 41866, weight approx..7 g

Dimensions in mm

TDB 0555
Maximum ratings TDB 0555 B | TDC 0555
Supply voltage Vee 16 18 v
Junction temperature i; 150 150 °C
Storage temperature Ts —65to +150 | —65to +150 | °C
Thermal resistance:
System-case (TDB 0555/TDC 0558} Rinscase | 80 80 K/W
System-ambient air (TDB 0555/TDC 0555) Rinsams | 190 190 K/W
System-ambient air {TDB 0555 B) hsame | 140 K/W
Operating range
Supply voltage Vee 4.5 to0 16 45t0 18 \'
Ambient temperature in operation Tamb 0to +70 ~b51t0 +125 | °C
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TDB 05556 -555

TDB 0555 B-555
TDC 0555 -555
Circuit ocontrol voltage
o -
ke
A
. 1 LA
threshold \l []
E—ooutput
v
1 :

trigger © :
reset
discharge E
ground 01 — -

Block diagram

g I“ﬁc

6 5
threshold o—] comp. | ocontrol voltage
2
comp. —o0 Irigger

fliptiop

output stage

3 ooutput 1 lgmund

Pin connection
TDB 0555 B

TDB 0555
TDC 0655
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TDC 0555 -555

TDB 0555 B-555
TDB 0555 -555

Operating characteristics TDB 0555 TDC 0555
(Veg = 15V, Top = 25°C uniess TDB 0555 B
otherwise specified) min |typ |max | min |typ | max
Supply current (AL = o, J, <1 mA) Joc 10 15 10 12 mA
Frequency range f 1077 10¢ | 1073 10° | Hz
Timing error (R4 = 1 to 100 kQ,
C = .1 pF) {see appl.)

Initial accuracy 1 5 2 %

Drift with temperature 50 30 100 | ppm/K

Drift with supply voltage .1 05 |2 %/
Threshold voltage %s %

XVee *xVee |

Trigger voltage 5 48 |5 52 |V
Trigger current 5 5 pA
Reset voltage 4 7 1.0 (4 7 1.0 |V
Reset current A N mA
Threshold current (R, =< 20 MQ} 1 .25 N 25 [ uA
Control voltage level 9 10 " 96 |10 104 |V
Output voltage drop (low) Vasat

Lo = 10 mMA 1 .25 1 A5 v

o = 50 MA 4 75 4 5 v

Ty = 100 mA 20 |25 20 (22 |V

Tam = 200 mA 2.5 25 v
Output voitage drop (high} Va

Isource = 200 MA 12.5 12,5 v

Icomee = 100 MA 1275 |13.3 13.0 [13.3 v
Rise time of output 100 100 ns
Fall time of output 100 100 ns
(Voc =BV, Tomp = 25°C
unless otherwise specified)
Supply current (R = ¢, I, <1 mA} 3 6 3 5 mA
Trigger voltage 1.67 145 |1.67 (1.9 |V
Control voltage leve! 2.6 333 14 2.9 333 |38 |V
Qutput voltage drop (low) Visat

I = B MA 25 |35 \

Lo = 8 MA A 25 \")
Output voltage drop (high) v,

Ioouree = 100 MA 275 (3.3 30 33 v
Timing error {R, = 1 to 100 kQ,
C = .1 pF (see appl.)

Initial accuracy 1 5 2 %

Drift with temperature 50 30 100 | ppm/K

Drift with supply voltage A 05 .2 %/V
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TDB 0555 -555

Typical characteristics

Minimum pulse width required for

04 xlg

triggering
ns
150
T 125
=R -
é <5 d
£
E 75 4&
50 e ] o, -]
N
4 of,
/{.\"L‘J
B At
0
0 01 0z 03
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Delay time vs supply voltage
1015
1,010
W \
[
[}
£ s
‘ -
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E 1o N
E
2
0995
0990
0995
0 5 16 1 20
=k

TDB 0555 B-555
TDC 0555 -555
Supply current vs supply vohtag
ma
[ Y7
v
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§
4
2
" s 0 BV
—
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TDB 0555 -555

TDB 0555 B-555
TDC 0555 -555
Low output voltage vs cutput sink High output voltage vs output source
current current
) V¥
20 ‘ / 10
18 —*| 5590 = "
T 5 - | A T ~g59 0 N —
+259C d T
o 1 7 1 / ﬂ
La +JE0 ¥
= B ~185°0
12
L1506 _.a/ 114
10 e / /i
0.8
1 rJ
0.6 ' 1
LA
0.4 ——
SYz K. <15V =3V
0.2 L2
0 061
1 2 5 10 20 S0 100 mA 1 2 S 0 50 00 mA
— —
Low output voltage vs output sink Low output voltage vs output sink
current current
v
10 10
% h
T T 7
-SSDC\{ - 550 [

1
qsuc/ll A
A25°C
<750

+125°C f 4

01 01

N
N,

N

001 0.01
1 ? 5 m 2 50 100 mA 1 10 00 mA
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TDB 0555 -555

TDB 0555 B-555
TDC 0555 -555
Propagation delay vs voltage level of
trigger pulse
ns
300
T 250 /
5 //
1§ 200 / //
g 550 ///
é- 150 T 7
= L

=
=

50

0 0) 0.2 0,3 04 xlky
{owest vollage level ——e
of trigger pulse

Application: monostable multivibrator

o— Ol (5 to 15 Volt)

reset T—-———1
A

4 8
trigger o—{ 2 7

output 6——3 5
] 1
: O ground

conirol
voltage
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Dual Timer TDB 0556 A-556

TDB 0556 A replaces two TDB 0555 in plastic plug-in package (14 pins) similar to 20 A 14
DIN 41866 (TO-116).

Type | Ordering code
TOB 0556 A | Q67000-A1046

Package outlines

THTHHHE

7
8.2p

Plastic plug-in package, 14 pins
20 A 14 DIN 41866 {TO-116)
Weight approx. 1.1 g
Dimensions in mm

Maximum ratings

Supply voltage Ve 16 v
Storage temperature Ts —65to +150 | °C
Junction temperature T 150 °c
Thermal resistances: System-case Rinscase 120 K/W

Range of operation

Supply voltage Vee 4510 16 v
Ambient temperature in operation Tamrb Qto +70 °C
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TDB 0556 A-556

Operating characteristics
Vee =5t0 16V, Ty = 25°C

unless otherwise specified min | typ | max

Supply current (R, = =, I, = 1 mA}

Vee =5 3 8 mA
Vee = 15V 0 |14 |mA

Frequency range 1072 10° | Hz

Timing error {monostable; R, =210 100 kQ, C=.1 pF)

Initial accuracy {V.c = 5 and/or 15 V) .75 %
Drift with temperature (Vee = 15 V) 50 ppm/K
Drift supply voltage {Vee = 6 and/or 15 V) A %/K
Timing error {astable; Ry, Re=2 10 100 kQ, C=.1uF)
Initial accuracy (Vec = 5 and/or 15 V) 2.25 %
Drift with temperature (Ve = 15 V) 150 ppm/K
Drift with supply voltage (Vec = 5 and/or 16 V) 3 %V
Threshold voltage 2l
X Vcc

Threshold current {determines the max. value of

Ru+Rp for 15V, max R+ Re=20 MQ) 30 100 | nA

Trigger voltage: Voo = 15V 5 v

VCC =5V 1.67 \Y

Trigger current 5 HA

Reset voltage 4 7 10 |V

Reset current A mA

Control voltage level: Vo = 15V 9.0 10 11 v

cc=5V Ve |26 333 |4 v

Output voltage drop {low}

Vcc= 15V Ik = 0 mA N .25 \'4
sink = 50 MA 4 g5 |V
sink = 100 MA 2.0 275 |V
sk = 200 MA 25

Vee=5V Fiw= BmMA 25 |38 |V

Output voltage drop (high) Vq

Vee =15V Iquee = 100 MA 13.3 v

Isoun:e = 200 mA 12.5 3"

Vcc= 5V L gpuree = 100 mA 3.3 1

Rise time of output 100 ns

Fall time of output 100 ns

Discharge leakage current 20 100 | nA

Matching characteristics (refer to the difference

between performance characteristics of each

timer section)

Initial timing accuracy A 2 %
Timing drift with temperature £t10 ppm/K
Drift with supply voltage 2 5 %/V

For typical characteristics see TDB 0555 data sheet.
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TDB 0556 A-556

Block diagram

discharge 1
thresheid 2

control volinge 3
reset &

output 5

trigger 6
ground 7

>

1

{lipflop

Higtlop J

=

——— e e

Equivalent circuit {shown for one side only)

Tk
B discharge

12 threshold
{1 control voltage

10 reset

9 output

B trigger

ocontrol voltage

trigger &———

resef
Jischarge

ground o—-L
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TDB 0556 A-556

Application circuits A
astable multivibrator T
o +—0
'I&:S o5y }
"Pn
PT
outputo——-5 1
12 DB
0556 A Fy t, = 0.693- (Ra + Ra)- C

0.693-Rg-C
T=t+t,=0693 (Ry+2Ra) C

control voliage 3 2
Ll T L,
T LT

monostable multivibrator

S0 °
reset 9——
[ hz
PREETA
trigger o—6 1
2 108
(956 A I 4
outpt ©——5 3
7 control voltoge
J. I-U.mpF tw=11-Ras-C

299



Precision Voltage Regulator TDB 0723 -723
TDB 0723 A-723
TDC 0723 -723

The TDB 0723 is a monolithic voltage regulator and is intended for use with positive or negative
supplies as a series, shunt, switching or floating regulator.

In addition to a low temperature drift, low standby current drain and high ripple rejection
the voltage regulators feature:

® Line regulation (V;, = 12 to 15 V) .01% V,
® Load regulation (/; = 1 to 50 mA) .03% V,
® Ripple rejection 74 dB
® Average temperature coefficient of V .002%/K
@ Output noise voltage (f = 100 Hz to 1 kHz, C,er = 0) 20 Vg
® Long time stability .1%/1000 h
@ Output voltage range 2t0 37V
® Output current range 0 to 150 mA
Type | Ordering codes
TDB 0723 Q67000-A1068
TDB 0723 A Q67000-A1069
TDC 0723 Q67000-A1070
Package outlines
for TDB 0723 and TDC 0723 for TDB 0723 A
950
@04 o
045 St &
045025 s
25 15max g5 [}
115705 g g

Package 5J 10 DIN 41873
(similar TO-100)
Weight approx. 1.1 g -

BH OO B

1 7
19.2.93

Plastic plug-in package, 14 pins,
20 A 14 DIN 41866 (TO-116),
Weight approx. 1.1 g

Dimensions in mm
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Maximum ratings

Pulse voltage from + Ve to -V (50 ms)
Continuous voltage from +Vee to —Vee
Input/output voltage differential
Differential input voltage

Voltage between non-inverting input and V..
Current from V

Current from Vg

Junction temperature

Storage temperature

Thermal resistances

System-case (TDB 0723, TDC 0723)
System-ambient air (TDB 0723, TDC 0723)
System-ambient air (TDB 0723 A)

Range of operation

Ambient termperature in operation TDB 0723 A
TDC 0723

Pin connection
TDB 0723 and TDC 0723

current limit

TDB 0723 -723
TDB 0723 A-723
TDC 0723 -723
TDB 0723
TDB 0723 A
TDC 0723
Vv 50 v
Vee |40 v
V-V, 40 v
o +5 v
8 v
26 mA
15 mA
T 150 °C
7 —65t0 +150 :°C
Rms:;ase 80 K/W
thSamb 190 KIW
thSamb 120 K/W
Tams 0to +70 °C
amb —55t0 +126 | °C
TDB 0723 A
O
0 ]
) frequent
curent limd [2 13 cmnsymmn
cyrrent sense [3 4 ]"’Ec
-Input |: 4 n :I k

.mput[

Het

W

<o N
o 3

B

~3
@

:ll’ﬁut
I
]
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Bl

TDB 0723 -723
TDB 0723 A-723
TDC 0723 .-723

Equivalent circuit

(S115ID)

Vout
¥
9 frequency
compensation
E] current it
: ‘ J, l current Sense
A

Yot winput -
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TDB 0723 -723

TDB 0723 A-723
TDC 0723 -723
Operating TDB 0723 TDC 0723
characteristics TDB 0723 A
(V=Vo=+V,=12V; Toms = 25°C Tams = 25 °C Tams = —55
V=0V, V,=6mA to +126°C
I,=1mA] (see fig 1) min [typ [max [min | typ | max | minjmax
Line regulation
Vi= 1210 15V .01 A .01 A 3 %V,
Vi=12t040V A 5 02 | .2 %V,
Load regulation 03 |2 .03 | .15 6 %V,
;= 1 to 50 mA)
Ripple rejection
f =50 Hz to 10 kHz 74 74 dB
f = 50 Hz to 10 kHz, 86 86 dB
Temperature 003 (.015 015 [%/K
coefficient of V,
Short circuit 65 65 mA
current limit
Ree=10Q,V, =0
Reference voltage 6.80 | 7.15 | 7.50 (695 [ 2.15 [ 7.35 v
Output noise voltage
f= 100 Hz to 10 kHz 20 20 WWone
f = 100 Hz to 10 kHz, 2.5 2.5 Ve
C’e( =5 IJ.F
Long term stability A A %/
1000 h
Standby current drain 23 |40 23 |35 mA
I, =0V, =30V)
Input voltage range v 9.5 40 9.5 40 A
Output voltage range V, [2.0 37 2.0 37 Vi
Input/output voltage 3.0 38 3.0 38 A
differential
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TDB 0723 -723
TDB 0723 A-723

Typical performance curves for TDB 0723/A

Maximum load current as a function of
input/output voltage differential

mA
260
Jmur. -1SD°C R
fanax B s ot SOKIW

%9 Bandty =50 mW

_F {no heat sink )
120 \
8
° \ T 25°C

\

4 '.TU°E\

o0 IN]

]

]

U R | I R |
—=k-h

Load regulation characteristics without
current limiting

%k
0
T %:-_ fimp =00
“_% {'é;ﬁb 25°C emaa]
g’ ”‘7005 L
T
03
%:45‘4‘
| K=V
|y =
o

0 20 40 60 80 160 mA

output current ——
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TDC 0723 -723

Maxinwm load curtent as a function of

input/output voltage differential
mA
200 T
T, max = 125°C
& aox insamy= 10 k/W ]
169 sturdhv'mmw
- {no heal sink}
120 \
80 ‘
\/'Emh=25os
N
40
N
k,,,,-vuc =S ——
0
0 10 0 30 A1) 50 Vv
Load regulati h istics with
current limiting
O’J;%
+03 T T
lg=+5Y
K=12v| ]
T %:IDQ——
20
£ hme=25°C
g < #
\\ Il | Im=0°C
" ~
[
™ e
0 ame=70°0 7 TN ™
-01 ]
Y
N
-0.2
0 10 20 30 mA

ouput current ——mm



TDB 0723 -723
TDB 0723 A-723
TDC 0723 -723

12
v,
08
06
04

02

mA
200

-’q may

T 160

120
80

40

Current limiting characteristics

N
[T 5°C
b 00 | [ oo
kg =5V
Pk =12V
_ﬁgc:|m§z .

0 m 40 60 BD
"

00 mA

Typical performance curves
for TDC 0723

Maximum load current as a function of

input/output voitage differential
T
T max =150°C |
Ry, =1IOK/W
‘gtnmi:y’ EomW | 4
{no head sink)
fab = 25°C
N
\am,,ﬂzsvc
\\'—l——\_
0 10 20 k]i} 40 50 v
—f -

7

Standby current drain as a function of

input voltage

o
= Wet
%:9
fomn=0°C
[ 2500
/>‘K -
hmb=70°C
/
v

0 0 0 k] 4G S0 ¥

——k

Load regulation characteristics without
awrent limiting

uA%
005
0
e
B, z
NN
-009) LN {%e —
‘55% Y
Y
%‘\% ™~
-0.1 <
N
K=5V N
15 K=z
’#Ry::u
8.2

20 40 60 80

—

100 mA
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Load regulation characteristics with
current limiting
CA%
005

VA

T“\

-085 e -

™~ ”0’6:2505
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BENN
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-0.15

=+ V¥
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output current ——me

Current Emiting characteristics
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T =120
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02 e azv
— foe= 109
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100 mA

TDB 0723 -723
TDB 0723 A-723
TDC 0723 .723
Load regulation ch istics with
current Kmiting
D/otﬁ
&l T
=BV
| an
0 Re=0Q |
o AN
A\
=-55°C
02 \ ij'— |-
=25°0
=125°C
e \
0.4 \
0 0 40 60 80 00 mA

output current ——m~

Standby cutrent drain as a function of
input voltage

mA
5 r [ |
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4
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T 2500
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TDB 0723 -723
TDB 0723 A-723
TDC 0723 -723

Typical performance curves for TDB 0723/A and TDC 0723

Line regulation as a function of Load regulation as a function
input/output voltage differential of input/output voltage differential
%K %l
'03 l L 00.2
=45V
% 0 — W
mp=25°C
T 02 P T .0
Q:]mA
+01 0
T
el ™
6 0] .,
N
K=+v
01 02 Fago -
imh:ZS"C
.'q =l to 50 mA
0.2 -03 L
-5 5 15 5 3 (A} -5 5 15 25 35 sy
—iy —=i
Curvant limiting characteristics as a Line transient response
function of junction temperature
V. mh my v
08 1 200 i TTT [3
\ input wollnge
3 ETA ’ 4V
87 B 10 4 2
T LN &
-— - -
ss g £ ® B
== \5 =
5208 PN 2 S 2 L )
=2 o g
£3 N £ 7\
\\ - cutput voltage
05 i, f % 80 0 \J -2
fg‘rtlo_g ~5 = ¥ =2y
0 T~ |, g A= :
: ) Jp=ImA .
Fn=25°C
g0
03 0 -4 i -6
-50 0 «50 .00 .50 °C 0 10 0 30 40 S0ps
—_— —_—
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Load transient response

TDB 0723 .723

TDB 0723 A-723
TDC 0723 -723
Output impedance as a function of
frequency
Q
LU o A1 ifH m
T
— k=S¥
— K =+127V
=0
Tami =+25°C RN
1 =50mA
g1 . i 'J'l 4
(=1
i o
g /
[th]
1
om
0’ 0 N 0® 10° Hz

frequency compensotion

my mA
12 i
pad current
CUIman| 10
T slu T
s 05
£ =]
R 2
=) o
s a0 =
= outplt current ~ L
S0
(=3
K22y -20
K = +5Y
-40 PR
=750
B =25°C 0
I”sc‘ 0 '
-8.0 I
| 0 WM 3l 4 50 ps
—_— ]
Block diagram
e
temperature compensated T
2123 ~
inwerfing
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TDB 0723 -723
TDB 0723 A-723
TDC 0723 -723
Table }
Resistor values (kQ) for standard output voltages
Positive Applicable Fixed output Output adjustable
output voltage figures +5% +10% (fig. 13)
l"‘"1 RE R1 P1 RE
+ 30 1,5,6,9,12 4.12 3.0 1.8 .5 1.2
+ 36 1,569 12 3.57 3.65 1.5 5 1.5
+ 6.0 1,5 6,9 12 215 4.99 0.75 5 2.2
+ 6.0 1,5 6,9 12 1.18 6.04 0.5 .5 27
+ 9.0 2,4 1.87 7.16 0.75 1.0 2.7
+ 12 2, 4 4.87 7.15 2.0 1.0 3.0
+ 15 2,4 7.87 7.15 33 1.0 3.0
+ 28 2,4 21.0 7.15 5.6 1.0 2.0
+ 45 7 3.57 48.7 2.2 10 39
+ 75 7 3.57 78.7 2.2 10 68
+100 7 3.57 102 2.2 10 91
+250 7 3.57 255 2.2 10 240
~ 6(+V .=3) | 3 3.57 2.43 1.2 5 .75
- 9 3,10 348 5.36 1.2 5 2.0
- 12 3,10 3.57 8.45 1.2 5 3.3
- 15 3,10 3.65 11.5 1.2 5 4.3
- 28 3,10 3.57 24.3 1.2 5 10
- 45 8 3.57 1.2 2.2 10 33
~100 8 3.57 97.6 2.2 10 91
~250 8 3.57 249 2.2 10 240
Table Il

Formulare for intermediate output voltages

Outputs from

+2 to +7 volts

[Figures 1, 5, 6, 9, 12]
R,

Vo= Vi - o2—
e R+ R

Qutputs from
+4 to +250 volts
(Figure 7)

Vier Rz "R1

V=2 TR

Ry =R,

Current limiting

vsen 58

RSO

Fimp =

Qutputs from

+7 to +37 volts
[Figures 2, 4]

Ry + R,

Vy= Vet R
2

Outputs from
—6 to — 2560 volts
(Figures 3, 8, 10}

V.= Vie . R+ Ry
a2 R
R, =R,

Foldback current limiting

Vsense (Rs + R4)
Rsc R,

I _Vq- R3
knee _Rsc' R,

Vsense s Ra +Rl
RSG R‘

Ishoﬂ ckt =
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Fig.1 Basic low voltage regulator (Vy=21t07V)

=

o kg
Ker 2
5
reguloted
CL i output
ls
Nl Ry
fv,

- comp.
i& l ]_c]mon

Typical performance

Regulated output voltage 5V
Line regulation (AV, = 3 V} 5 mv
Load regulation {47, = 50 mA} 1.5 mV
Ry -
Note: R, = Rz for minimum temperature drift.

i+

Fig.2 Basic high voltage regulator (V, = 7 10 37 V)

oK
-

oy
Kef
LE | reiled
& - output

3

NI i
i comp

l {_JU?pF &

Typical performance

Regulated output voltage -RY
Line regulation (4V, = 3 V) 1.5m
Load regulation {4I, = 50 mA 45 m

Note: R; =

R for minimum temperature drift.
l

A3 may be ellmmated for minimum component count.
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TDB 0723 -723
TDB 0723 A-723
TDC 0723 -723

Fig.3 Negative voltage regulator

_ requigter
= output

Typical performance

Reguiated output voltage -5V

Line regulation {4V, = 3 V) 1mv

Load regulation (4, = 100 mA) 2mv

For metal can applications where V; is required, an external 6.2 V zener diode should be
connected in series with V.

Fig.4 Positive voltage regulator {External NPN Pass Transistor)

%

|1

SC
requinted
output

I
J_ I——-:’_5001 pf

Typical performance

Regulated output voltage +16V
Line regulation {4V, = 3 V) 1.5 mV
Load regulation {4/, = 1 A) 15 mv

3



Fig.5 Positive voltage regulator (External PNP Pass Transistor)

NI

. Inv regulated
K¢ comp. output

T L

Typical performance

Regulated output voltage +5V
Line regulation (4V, = 3 V) .5 mV
Load regulation {41, = 1 A) 5mv

Fig.6 Foldback current limiting

ok
Rse30  requiated
koo —>0u%put
Vet ,?3
27kQ
4
A,
G 56kQ
NI Inv.
Yo comp.
#y
.l- TLI 1nF
Typical performance
Regulated output voltage +5V
Line regulation {4V, = 3 V) 5 mV
Load regulation (47, = 10 mA) 1mVv
Short circuit current 20 mA
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TDB 0723 -723
TDB 0723 A-723
TDC 0723 -723

Fig.7 Positive floating regulator

Rs3gkq § 1785
T T
. e £ oy
Dy ' 7
w T R, z n
EI0Y, &
[ 1Q
1 ES %E
Ty comp
3kQ 1nf  requiated
v T output
Typical performance
Regulated output voltage +50V
Line regulation (4V; = 20 V} 15 mV
Load regulation {41, = 50 mA) 20 mv

For metal can applications, where V; is required, an external 6.2 V zener diode should be
connected in series with V.

Fig.8 Negative floating regulator

Typicai performance

Regulated output voltage -100 V
Line regulation {4V, = 20 V) 30 mv
Load regulation {4/, = 100 mA) 20 mv

For metal can applications, where V3 is required, an external 6.2 V zener diode shouid be
connected in series with V.
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TDB 0723 -723
TDB 0723 A-723
TDC 0723 -723

Fig.9 Positive switching regulator

oK
R 3ng]7 o2
4 b
T
&
l{i Dl '[1
12 mk
: 510 | et
output
) T
Iny. T €y 100 F
comp.
|
Typical performance
Regulated output voitage +5V
Line regulation {4V, = 30 V} 10 mv
Load regulation {dI, = 2 A} 80 mv

L, is 40 turns of No 20 enameled copper wire wound on pot core.

Fig.10 Negative switching regulator

e
b fg g
1 M
L

Typical performance
Regulated output voltage -5V
Line regulation {4V, = 20 V} 8amv
Load regulation (A, = 2 A) 6 mv

L, is 40 turns of No 20 enameled copper wire wound on pot core. )
For metal can applications, where Vz is required, an external 6.2V zener diode should be
connected in series with V,.
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TDB 0723 -723
TDB 0723 A-723
TDC 0723 -723

Fig.11 Remote shutdown regulator with current limiting

ok
% k Re D7
requlated
Vet % j—f} NP w%gut
G
R, t
)
NL Inv.
e comp.
Ry
Ry £esL
logic input
xadd f i >10V
Typical performance
Regulated output voltage +5V
Line regulation {4V, = 3 V) 0.5 mV
Load regulation (41, = 50 mA) 1.6 mV

Note 1: Current limit transistor may be used for
shutdown if current limiting is not required.
Note 2: Add if V, >10 V

Fig.12 Shunt regulator Fig.13 Output voltage adjust

requlated
T autput
Ry
Inv. NL
-l comp.
R.
: l %q SF
Typical performance
Regulated output voltage +5V
Line regulation {4V, = 10 V) 0.5 mVv
Load regulation (41, = 100 mA) 1.5 mV

For metal can applications where V is required, an external 6.2V zener diode should be
connected in series with V.
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Three-Terminal TDB 7800 -7800
Positive Voltage Regulators TDB 7800 T-7800

TDC 7800 -7800

TDB 7800 and TDC 7800 are monolithic three-terminal positive regulators in packages
similar to 3 A 2 DIN 41872 (TO-3). These regulators employ internal current limiting, thermal
shutdown and safe-area compensation, without external components. If adequate heat
sinking is provided, they can deliver over 1 A output current. These devices can be used with
external components to obtain adjustable output voltages and currents and also as the power
pass element in precision regulators.

Output voitages: 5V, 6V, 8V, 12V, 15V, 18V and 24V in TO-3 and TO-220 packages.

Package outlines

for TDB 7800 and TDC 7800 for TDB 7800 T

i
1
ol
e 1[]““4

A g
- R
P E
I 8}3' - =, P
. - _az-.- [-—
12+0518 le— 13521 —te— 154203 —>
3 A 2 DIN 41872 (TO-3) T0-220 AB
Weight approx 16.5 g Weight approx 18 g
Pin 3 electrically connected
with heat sinking
Dimensions in mm
Maximum ratings TDB 7800
TDB 7800 T
TDC 7800
Input voltage (V, = 5 to 18 V) V; 35 Y
(Vg=24V) Vv, 40 \"
Junction temperature T7; 150 °C
Storage temperature T -65 to +150 °C
Thermal resistance:
System-case: TDB 7800, TDC 7800 Riscase | 4 K/w
System-case: TDB 7800 T Rwscase | 4 K/w
System-ambient air: TDB 7800, TDC 7800 Rinsamb 35 K/W
System-ambient air: TDB 7800 T Rinsamb 50 K/W

Range of operation

Ambient temperature in operation
TDB 8700; TDB 8700 T Tamb 0to +85 °C
TDC 7800 Tamb —-65to +126 |°C
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TDB 7800 -7800
TDB 7800 T-7800

Circuit

TDC 7800 -7800

inpuf

Z
output

3
0 ground
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TDB 7805 -7805
TDB 7805 T-7805
TDC 7805 -7805
Type | Ordering codes
TDB 7805 Q67000-A1047
TDB 7805 T Q67000-A1048
TDC 7805 Q67000-A1049
Operating characteristics TDB 7805 TDC 7805
(Vi = 10 V; I, = 500 mA TDB 7805 T
Tamo = 25 °C) min | typ |max | min |typ | max
QOutput voltage v, |48 [50 |52 (48 |50 |52 [V
Line regulation:
TV=V =25V 3 100 3 50 |mV
3V =V, =12V 1 50 1 25 |[mV
Load regulation:
5mA=I, S15A 15 100 15 50 my
250 mA <i, =750 mA 5 50 5 25 |mV
Output voltage:
P=1SW 70V =V, =20V vV, (475 5.25 v
5 mA <I, <1.0 A
0°C ST o =70 °C
P=16W 80V =V, =20V v, 4.65 B35 |V
EmA =/, <1.0A
255 °C =Fpm <+125 °C
Quiescent current 42 |[8.0 4.2 (6.0 ([mA
Quiescent current change
0°C =Tapp =+70°C:
TV=EV,s25V 1.3 mA
5 mA =I, <1.0 A 5 mA
~55 °C <7 mp =+125 °C:
8V =V =25V 8 mA
E5mA=[, =<10A 5 mA
Qutput noise voltage:
10 Hz <f <100 kHz 40 40 Y
Long term stability:
0°C =T,mp =+70°C 20 mv/
1000 h
—55 °C =Ty =+125°C 20 | mV/
1000 h
Ripple rejection
{f=120Hz; 8V =V, =18 V)
0°C =T mp =470 °C 62 |78 dB
55 °C =T, =+125°C 68 |78 dB
Dropout voltage (I, = 1.0 A) 2.0 2.0 \%
Short circuit current Toee 750 750 méa,
Peak output current I 22 2.2 A
Qutput resistance {f = 1 kHz)
0°C =T, »=+70°C R, 17 me2
=565 °C =T e =+125°C Ay 17 me2
Temperature coefficient of V, {{, = 5 mA)
0°C =T =+70°C o -1.1 mv/K
0°C ST, <+125°C ae 1.1 mV/K
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TDB 7806 -7806
TDB 7806 T-7806
TDC 7806 -7806
Type | Ordering codes
TDB 7806 Q67000-A1050
TDB 7806 T Q67000-A1051
TDC 7806 Q67000-A1052
Operating characteristics TDB 7806 TDC 7806
{Vi=11V; 1,=500 mA; T, .=25°C) TDB 7806 T
min [ typ |max | min |typ | max
Qutput voltage v, 575 | 6.0 |6.25|575 |60 |625 |V
Line regutation:
8V=sV,<28V 5 120 5 60 mv
IV=V, =13V 15 (60 1.5 (30 mv
Load regulation:
S§mA=I,=16A 14 120 14 60 mv
250 mA=]1,=<750 mA 4 60 4 30 mv
Qutput voltage:
P<156W 8V=V =25V V, 5.7 6.3 v
5mA<[<10A
0°C= T oy < 70°C
P=1EW 9V=F =21V Vq 5.65 6.35 |V
SmA=<I,<1.0A
Z65°C<T, s +126°C
Quiescent current 43 |80 43 (60 |mA
Quiescent current change
0 C=ETame < +70°C;
V=V, =25V 1.3 mA
EmA=/,=<1.0A 5 mA
—BB°C=T S +125°C:;
V=V =25V .8 mA
BEmAsSL=10A .5 mA
Output noise voltage: 10 Hz<f= 100 kHz 45 45 uv
Long term stability:
0°C=Tmm=+70°C 24 mv/
1000 h
—B5°C=T = +125°C 29 (mV/
1000 h
Ripple rejection (f=120Hz; 9V=V, =19V}
0°C=T p=+70°C 59 |75 dB
—65°C=T o= +126°C - 65 75 dB
Dropout voltage {, = 1.0 A) 2.0 2.0 V'
Short circuit current Lo 550 550 mA
Peak output current 1 2.2 2.2 A
Output resistance (f = 1 kHz)
0°C<T mp=+70°C Rq 19 me
—BEC= T, =< +125°C . 19 mo
Temperature coefficient of V, (I, =5 mA}
0°C=T mp=+70°C g -8 mv/K
0°C=Tomp=+125°C ag -8 mV/K
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Type | Ordering codes
TDB 7808 Q67000-A1053
TDB 7808 T Q67000-A1054
TOC 7808 Q67000-A1055

Operating characteristics
(Vi=14 V; [,=500 mA; T = 25°C)

Output voltage
Line regulation:
105V=V =26V
MvV=V=17V

Load regulation:
5mA=I,=15A
250 mA=<7, <750 mA

Output voltage:

P=15W 105 V=V, =23V
EmA=[=10A
0°C=Tomp <70°C

P=16W 116 V=V =23V
EmA=ZI =1.0A
—65°C=T,np=+125°C

Quiescent current

Quiescent current change

0°C=T m, =+70°C:

105V=sVY <25V
EmA=/,=10A
—B65°C= Ty =+125°C;
M5V=Y,=25V
5mA=I,<1.0A
Qutput noise voltage: 10 Hz=<f=100 kHz
Long term stability:
0°C=T e =+70°C

—B5°C=T,m=<+125°C

Ripple rejection

(f=120 Hz; 115 V=V, =215V)
0°C=T, mp=+70°C
—BBC= T, = +126°C

Dropout voltage (I, = 1.0 A)

Short circuit current

Peak output current

Output resistance (f=1 kHz)
0°C=T e =+70°C
—b5°C =T e = +125°C

Temperature coefficient of V, (I, =5 mA)
0°C=T p=+70°C
0°C=Tomp= +125°C
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TDB 7808 -7808
TDB 7808 T-7808
TDC 7808 -7808
TDB 7808 TDC 7808
TDB 7808 T
min |typ [max [ min [typ |max
V, 77 |80 |83 (77 |80 (83 |V
6 160 6 80 mV
2 80 2 40 mV
12 160 12 80 mV
4 80 4 40 mV
v, 7.6 8.4 \Y
v, 7.6 g4 (v
4.3 |8.0 43 |60 |mA
1.0 mA
.5 mA
8 mA
.5 mA
62 52 v
32 mv/
1000h
32 mv/
1000 h
56 72 dB
62 72 dB
2.0 2.0 v
Tse 450 450 mA
I, 2.2 2.2 A
R, 16 me
Ry 16 mQ
g -8 mVv/K
ag -8 | mvV/K




TDB 7812 -7812
TDB 7812 T-7812
TDC 7812 -7812
Type | Ordering codes
TDB 7812 Q67000-A1056
TDB 7812 T Q67000-A1057
TDC 7812 Q67000-A1058
Operating characteristics TDB 7812 TDC 7812
(V;=18 V; I,=500 mA; T, =25°C) TDB 7812 T
min | typ | max| min | typ | max
Output voltage Vq 116112 125 (11512 125 |V
Line regulation:
145V=<V,<30V 10 | 240 10 |120 | mV
6V=sV, =22V 3 120 3 60 mV
Load regulation:
5mA=/,=15A 12 | 240 12 120 | mV
250 mA=<],<750 mA 4 120 4 60 mV
Output voltage:
P=15W 145V=V,=27V v, 1.4 12.6 \
EmA=I,<1.0A
0°C=T.,mp=<70°C
P<15W 155V=V,=<27V V, 1.4 126 |V
5 mA=<I,<1.0A
—65°C<T,me< +125°C
Quiescent current 4.3 (8.0 43 {6.0 |{mA
Quiescent current change
0°C=T . m =+70°C:
145V=V,=30V 1.0 mA
5mA<[,<1.0A .5 mA
—55°C=<T omp = +125°C:
1/BV=s=V, <30V .8 mA
5mA=/,=1.0A 5 mA
Output noise voltage: 10 Hz<f=100 kHz 75 75 uv
Long term stability:
0°C=T,m=+70°C 48 mV/
1000 h
—55°C=T mp=+125°C 48 mvV/
1000 h
Ripple rejection
(f=120 Hz; 15 V=<V, <25 V)
0°C=Tymp=+70°C 55 |71 dB
—B55°C=T,mp=+125°C 61 71 dB
Dropout voltage (I, = 1.0 A) 2.0 2.0 \
Short circuit current Iose 350 350 mA
Peak output current I, 2.2 2.2 A
Output resistance (f= 1 kHz)
0°C=Tymp=+70°C R, 18 mQ
~55°C=T,m=+125°C R, 18 mQ
Temperature coefficient of V, ([,=5 mA)
0°C=Tmp<+70°C Qe -1.0 mV/K
0°C<T mp=+125°C ag -1.0 mV/K
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TDB 7815 -7815
TDB 7815 T-7815

TDC 7815 -7815
Type | Ordering codes
TDB 7815 Q67000-A1059
TDB 7815 T Q67000-A1060
TDC 7815 Q67000-A1061
Operating characteristics TDB 7815 TDC 7815
(Vi=23V; I,=500 mA; T,,,=25°C) TDB7815 T
min |typ | max | min |typ | max
Output voltage Vq 14.4 | 15 15.6 | 14.4 |15 15.6 |V
Line regulation:
17.5V=V,<30V 11 300 1 150 | mV
20V=sV,<26V 3 150 3 75 mV
Load regulation:
5mA</,<15A 12 150 12 150 | mV
250 mA=<1,=750 mA 4 75 4 75 mV
Output voltage:
P=15W 175V=V,=30V Vq 14.25 15.75 \
EmA=</,<1.0A
0°C=T,mp,=<70°C
P=15W 185V=<V,<30V Vq 14.25 15.75| V
5mA=<I_.<1.0A
—B5°C=T,mp=<+125°C
Quiescent current 44 (8.0 44 160 |mA
Quiescent current change
0°C=T,mp<+70°C:
17.5V=V,<30V 1.0 mA
5mA=/,<1.0A .5 mA
—b55°C=T,mm=+125°C:
185V=V,=30V 8 mA
EmA=<I,<10A 5 mA
Output noise voltage: 10 Hz<f=< 100 kHz 90 90 uv
Long term stability:
0°C=T,m=<+70°C 60 mV/
1000 h
—55°C=T,mp=+125°C 60 mvV/
1000 h
Ripple rejection
(f=120 Hz; 185 V=V,<28.5 V)
0°C=T_,p=+70°C 54 |70 dB
—55°C=T,,=+125°C 60 |70 dB
Dropout voltage (I, = 1.0 A) 2.0 2.0 \'
Short circuit current Iqsc 230 230 mA
Peak output current I, 2.1 21 A
Output resistance {f=1 kHz)
0°C=T_ mp=+70°C R, 19 mQ
~55°C=T, mpy=<+125°C Rq 19 mQ
Temperature coefficient of V, (I,=5 mA)
0°C=T,m=+70°C ag -1.0 mV/K
0°C=T,mp=<+125°C g -1.0 mV/K
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TDB 7818 -7818
TDB 7818 T-7818

Type | Ordering codes
TDB 7818 Q67000-A1062
TDB 7818 T Q67000-A1063
TDC 7818 Q67000-A1064

TDC 7818 -7818

Operating characteristics TDB 7818 TDC 7818
{(V,=27 V; 1,=500 mA; T, = 25°C) TDB 7818 T
min |typ | max | min |typ | max
Output voltage Vq 17.3 |18 18.7 | 17.3 | 18 18.7 |V
Line regulation:
21 V=V, =33V 15 {360 15 180 | mV
24V=V, =30V 5 180 5 90 |mV
Load regulation:
5 mA=<[,=15A 12 | 360 12 180 |mV
250 mA=<I,<750 mA 4 180 4 920 mV
Output voltage:
P<15W 21V=sV,=33V Vg 171 18.9 \
5 mA<I,=<1.0A
0°C=T,mp=70°C
P<15W 22V=V,=<33V V, 171 189 |V
5mA=<[,<1.0A
~55°C= T amp < +125°C
Quiescent current 45 |[8.0 45 16.0 [mA
Quiescent current change
0°C<T mp =<+70°C:
21V=sV,=<33V. 1.0 mA
5mA=/,=1.0A .5 mA
—55°C=<T,mp=< +125°C:
22V=V,<33V 8 mA
5mA=<I;<1.0A 5 mA
Output noise voltage: 10 Hz<f=<100 kHz 110 110 uv
Long term stability:
0°C=T,m=+70°C 72 mV/
1000 h
—55°C=T,mp=+125°C 72 mV/
1000 h
Ripple rejection
(f=120 Hz; 22 V=V,=<32V)
0°C<T,mp=+70°C 53 |69 dB
—55°C=T mp=+125°C 59 |69 dB
Dropout voltage (I, = 1.0 A) 2.0 2.0 \
Short circuit current Igse 200 200 mA
Peak output current I, 2.1 2.1 A
Output resistance (f=1 kHz)
0°C=Tymp=+70°C R, 22 mQ
—55°C< T mp=+125°C R, 22 mQ
Temperature coefficient of V, ([;=5 mA)
0°C=Tymp=+70°C ag -1.0 mV/K
0°C=T,mp=+125°C Qe -1.0 mV/K
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TDB 7824
TDB 7824 T-7824

-7824

TDC 7824 -7824
Type | Ordering codes
TDB 7824 Q67000-A1065
TDB 7824 T Q67000-A1066
TDC 7824 Q67000-A1067
Operating characteristics TDB 7824 TDC 7824
{V;=33V; 1,=500 mA; T,,.,=25°C) TDB 7824 T
min {typ | max | min |typ |max
Output voltage Vo 123 (24 |25 (23 |24 |25 |V
Line regulation:
27V=<V,=38V 18 | 480 18 1240 |mV
30V=V,<36V 6 240 6 120 | mV
Load regulation:
5mA=I,<15A 12 {480 12 1240 | mV
250 mA=<1,<750 mA 4 240 4 120 i mV
Output voltage:
P=15W 27 V=<V,<38V A 22.8 25.2 \
5mA=<I,<1.0A
0°C=T,p,=70°C
P=<15W 28V=V,=38V Vq 22.8 25.2 |V
5mA=</,<1.0 A
—B5°C =T ,p <+125°C
Quiescent current 4.6 |8.0 46 8.0 |mA
Quiescent current change
0°C=T,mp=<+70°C:
27V=sV,<38V 1.0 mA
5mA=<I;<1.0A .5 mA
—55°C=<T, mp<+125°C:
28V=V,=38V .8 mA
EmA=</,<10A 5 mA
Output noise voltage: 10 Hz<f<100 kHz 170 170 uv
Long term stability:
0°C=Tymp=+70°C 96 mV/
1000 h
=55°C=T,p=+125°C 96 mV/
1000 h
Ripple rejection
(f=120 Hz; 28 V=V,<38 V)
0°C=T,mp=+70°C 50 |66 dB
—55°C =T mp=+125°C 56 | 66 dB
Dropout voltage (I, = 1.0 A) 2.0 2.0 \Y
Short circuit current Tgse 150 150 mA
Peak output current I 2.1 2.1 A
Output resistance (f=1 kHz)
0°C=T mp=+70°C R, 28 mQ
—-55°C=T,p»=<+125°C R 28 mQ
Temperature coefficient of V, (I,=5 mA)
0°C=T,mp<+70°C ag -1.5 mV/K
0°C=T,m=+125°C Qe -1.5 mV/K
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TDB 7800 -7800
TDB 7800 T-7800
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TDB 7800 -7800
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TDC 7800 -7800
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TDB 7800 -7800
TDB 7800 T-7800
TDC 7800 -7800
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TDB 7808 -7808

TDB 7808 T-7808
TDC 7808 -7808
Quiescent current as a function of Output impedance as a function of
temperature frequency
mA 92
4B ] 10 T
=10V K=10V
lé‘ =5Y¥ |~ iﬁ =5Y
5."' };] =500mAL__| m=25DL
i} €, =0pF
E g g
3 Z
; 42 / -y & =
2 y e~ 5 me20mell A
g = y
& / a / "

£
=)
P
i

y -1
I 10
18 /A" a=500mA
N P,
36 h T 7 3 P 5 6
5-50 25 0 25 50 75 100 125 150 175 of woon 0 0 1 0" He
_..,,]- —— frequency

328



Active Matrix-Point

P1

The active matrix-point P 1 is used for the switching of signals with a large bandwidth. it may
be used, for example, in video distribution networks.

Type | Ordeting code
P1 | Q67000-A528

Package outlines

g5°08

Maximum ratings (7., = 25°C)
Supply voltages

Total power consumption

{Tcase = 45°C)

Ambient operating temperature
Storage temperature

Circuit diagram

Package 5 J 10
DIN 41873 (similar TO-100)
Weight approx. 1.1 g

Dimensions in mm

input

Voot 10
Veo— 10
P 350
Tamb —-25t0 +85
Ts —56 to +150
§
—0 ¢y

output

2,3,68,0

5 4
cantrol inputs

Vi

<<

mwW
C
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P1

Operating characteristics at Voo = 9V, V, = 3V and R =2kQ (T, = 25°C),

for the test circuit shown below.

If required, the circuits can be supplied in selected groups of de-shift.

Output de-voltage
DC-shift')?)

Max. output voitage
Differential amplitude
Differential phase

Input current

Control current

Signal attenuation
Cross-talk suppression?)
Cross-talk suppression®}
Input resistance

Output resistance

Input capacitance
Output inductance
Cutoff frequency (—3 dB)
Current requirement

Test conditions [ min [typ |max

v, 1.20 |1.40 {160 |V
Vi, 1.40 |1.60 |1.80 |V

ams | £ =T MHz 1.6 |20 \
DA f=56MHz 3 7 % per Volt
DP Vi=0to 1V, 07 .2 °IV
I; 25 80 uA
A 50 pA
A f=1MHz 40 |60 |dB
Acr f=1MHz 82 87 dB
Acr f=56MHz 74 dB
A 100 kQ
R, f=1to5MHz 23 Q
C] 34 pF
L, 6060 nH
fu 20 30 MHz
et circuit 1" 15 mA
lec— conducting 11 15 mA
fec+ circuit 12 16 mA
Tec— non-conducting 16 2 maA,

') Can ba selected in groups of 4V, ; in 50 mV intervals.

By, = ViV

3} Connection in a matrix yields a cross-talk suppression which is typically higher than 8 dB.

Test circuit
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Offices

Federal Republic of Germany and Berlin (West)

Siemens AG

Salzufer 6-8

Postfach 1105 60

1000 Berlin 1

o (030) 39 39-1, 031 183 766

Siemens AG

Contrescarpa 72

Postfach 10 78 27

2800 Breamen 1

= {0421} 3 64-1, T 2 45 451

Siemens AG

Lahnweg 10

Postfach 1115

4000 Disseldorf 1

2 {0211} 30 30-1, T 8681301

Siemens AG

GutleutstraRe 31

Postfach 4183

6000 Frankfurt 1

> {0611) 2 62-1, [ 414131

Siemens AG

Lindenplatz 2

Postfach 10 56 09

2000 Hamburg 1

= (040) 2821, @ 2162 721

Siemens AG

Am Maschpark 1

Postfach 53 29

3000 Hannover 1

2 (0611) 1991, 2 9 22 333

Siemens AG
Richard-Strauss-Strae 76
Postfach 20 2109

8000 Miinchen 2

= (089) 92 21-1, (i1 529421

Siemens AG
Von-der-Tann-Stralte 30
Postfach 48 44

8600 Niirnherg 1

= (0911)654-1, 2 6 22 251

Siemens AG
Martin-Luther-Strafie 25
Postfach 3 69

6600 Saarbriicken 3

> (0681) 30 08-1, I 4421431

Siemens AG
Geschwister-Scholl-Strake 24
Postfach 1 20
1000 Stuttgart

> (0TMN) 2076- l 0 723949

Siemens AG

N 7, 18 (Siemenshaus)
Postfach 20 24

6800 Mannheaim 1

o (0621) 296-1, @3 4 62 261

Europe

Austria

Siemens Aktiengesellschaft
Osterreich

Apostelgasse 12

Postfach 326

A-1031 Wien

o {0222) 72983-0, m™ 11866

Belgium

Siemens S.A,

chaussée de Charleroi 116
B-1060 Bruxelles

2 (02) 5373100, T 21347

Bulgaria

RUEN,

Technisches Beratungsbiiro
der Siemens Aktiengesellschaft
uliza Nikolai Gogol 5,

agal Boulevard Lenin

8G-1504 Sofia

S 457082, @ 22763

Czechoslovakia
EFEKTIM

Technisches Biro Siemens AG
Anglickd ulice 22

P.Q0.B. 1087

CS5-12000 Praha 2

= 268417, 122 389

Denmark

Siemens A/S

Borupvang 3

DK-2750 Ballerup

> (02) 65 65 65, 0a 35 313

Finland

Siemens Osakeyhtid
Mikonkatu 8

Fach 8

SF-00101 Helsinki 10

o (90) 16 261, 12 465
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France

Siemens Société Anonyme
39-47, boulevard Qmano

B.P. 109

F-93203 Saint-Denis CEDEX 1
= {16-1} 8 20 6120, (2 620 853

Great Britain

Siemens Limited

Siemens House

Windmill Road
Sunbury-on-Thames

Middlesex TW 16 7HS

o (09327) 85 691, 0 89 51091

Greece
Siemens Hellas E.AE.
Voulis 7
P.0.B. 601
Athen 126
< (021) 32 93-1, [ 216 291

Hungary
Intercooperation AG,
Siemens Kooperationsbiro
Bészérményi 0t 9-11

P.0.B. 1525

H-1126 Budapest

< (01) 15 49 70, @2 224 133

lcetand

Smith & Norland H/F
Noatan 4

P.O.B. 519
Reykjavik

™ 28322, [@ 2065

Ireland

Siemens Limited

8, Raglan Road

Dublin 4

{01 6847 27, @ 5 341

Italy

Siemens Elettra S.p.A.
Via Fabio Filzi, 26/A
Caselfa Fostale 4183
1-20124 Milano

= (02) 62 48, T 36 261

Luxemburg

Siemens Société Anonyme
17, rue Glesener

BP. 17 01

Luxembourg

487111, 1 3430

Netherlands

Siemens Nederland N.V.
Wilhelmina van Pruisenweg 26
Postbus 16068

Den Haag 2600

o {070} 7827 82, 4 31 373

Norway

Siemens A/S

Gstre Aker vei 90

Postboks 10, Veitvet
N-Osto §

> 02) 153090, 118477

Poland

PHZ Transactor S.A.

ul. Stawki 2

P.0.B. 276

PL-00-950 Warszawa

2 398910, ™l 8132288

Portugal

Siemens S.A.R.L.
Avenida Almirante Reis, 65
Apartado 1380

Lisb
- l019) 538806, @ 12563



Rumania

Siemens birou

de consultatii tehnice
Strada Edgar-Quinet 1
R-7 Bucuresti 1

> 1518 25, 11473

Spain

Siemens S.A.

Sede Central

Orense, 2

Apartado 155

Madrid 20

2 (91) 4 55 25 00, ™ 27 769

Sweden

Siemens Aktiebolag

Avd. elektronikkomponenter
Norra Stationsgatan 69
Stockholm

(Fack, S-104 35 Stockholm)
> (08) 2417 00, 1672

Switzerland
Siemens-Albis AG
Freilagerstrale 28
Postfach

CH-8047 Zirich

> (01)247 3111, [ 52131

Turkey

Elektrik Tesiat ve Mihendislik A.$.
Meclisi Mebusan Caddesi,

55/35 Findikli

P.K. 64, Tophane

Istanbul

< 452090, d 22 290

U.S.S.R.

Vertretung der Siemens AG
Kurssowoj Pereulok, Dom 1/1,
Kwartira 4,

Wchod Sojmonowskij Projezd
Postf. 77, Internationales Postamt
SU-Moskau G 34

202771, ™ 7413

Yugoslavia
Generalexport

Masarikova 5/XV

Postanski fah 223
YU-11001 Beograd

2 (011) 6848 66, ] 11287

Africa

Algeria

Siemens Algérie S.ARR.L.
3, Viaduc du Duc des Cars
B.P. 224, Alger-Gare

Alger
> 639547/51, ™ 52 817

Eqypt

Siemens Resident Engineers

6, Salah El Din Street, Zamalek
P.0.B. 775

Cairo
< 817228, ™3 321

Ethiopia

Siemens Ethiopia Ltd.

Ras Bitwoded Makonen Building
P.0.B. 56505

Addis Ababa

o 1515 99, (1 21052

Libya

Assem Azzabi

17, 1st September Street,
Tariq Building

P.0.B. 2583

Tripoli

> 415 34, @ 20029

Morocco

SETEL S.A.

km 1, Route de Rabat
Casablanca-Ain Sebaa
2 351025, [« 21914

Nigeria

Siemens Nigeria Limited
Industrial Estate 3 f,
Block A

P.0.B. 304

Lagos (Oshodi)

2 419 20, @ 21357

South African Republic
Siemens Limited

Siemens House,

Corner Wolmarans and

Biccard Streets, Braamfontein
P.0.B. 45683

Johannesburg 2000

o (011) 71591 11, 58-7721

Sudan

National Electrical

& Commercial Company
Murad Sons Building,
Barlaman Street

P.0.B. 1202

Khartoum

2 80818, ™ 642
Tunisia

Sitelec S.A.,

Société d'Importation

et de Travaux d'Electricité
26, Avenue Farhat Hached
Tunis

> 24 2860, 12 326

Zaire

Siemens Zaire S.P.R.L.
1222, Avenue Tombalbaye
B.P. 98 97

Kinshasa 1

> 22608, 21377

America

Argentina

Siemens Sociedad Andnima
Avenida Pte. Julio A. Roca 516
Casilla Correo Central 12 32
RA-1067 Buenos Aires

2 3004 11,0d 121812
Bolivia

Sociedad Comercial é Industrial
Hansa Limitada

Calle Mercado esquina Yanacocha
Cajon Postal 14 02

La Paz

> 54425, 5261

Brazil

ICOTRON S.A,, IndUlstria de
Componentes Electronicos
Avenida Mutinga, 3716
Caixa Postal 13756
BR-05110 Sao Paulo 1

< (011)2610211
11-23633, 11-23 641

Canada

Siemens Electric Limited
Montreal Office

7300 Trans-Canada Highway
P.0.B. 7300

Pointe Claire, Québec HOR 4R6
2 (514) 6 95 7300,
05-822778

Chile

Gildemeister S.A.C.,

Area Siemens

Amundtegui 178

Casilla 99-D

Santiago de Chile

> 82523,

TRA SGO 392, TDE 40588

Colombia

Siemens S.A.

Carrera 65, No. 11-83
Apartado Aéreo 8 0150
Bogota 6

o 6104 77, 4 44 750

Ecuador

Siemens S.A.
Avenida América y
Hernandez Giron s/n.,
Sector 28

Casilla 35 80

Quito
> 245363, ] 22190

Mexico

Siemens S.A.

Poniente 116, No. 580
Apartado Postal 1 50 64
México 15, D.F.

> 5670722, 3 1772700

Uruguay

Conatel S.A.

Ejido 1690

Casilla de Correo 13 71
Montevideo
917331, 934

U.S.A.
Siemens Corporation
186 Wood Avenue South
Iselin, New Jersey 08 830
2 (201) 4 94-10 00
WU 844 491

TWX WU 710998 0588

Venezuela

Siemens S.A.

Avenida Principal,
Urbanizacion Los Ruices
Apartado 36 16

Caracas 101

2 (02) 34 85 31, g 25131

Asia

Afghanistan
Afghan Electrical Engineering
and Equipment Limited
Alaugin, Karte 3

.B.7

Kabul 1
404 46, 03 35

Bangla Desh

Siemens Bangladesh Ltd.

74, Dilkusha Commercial Area
P.0.B. 33

Dacca 2

> 24 43 81, 1 824
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Hong Kong

Jebsen & Co., Ltd,

Prince’s Building, 23rd floor
0.B. 97

Hong Kong
622511, @ 73221

india

Siemens India Ltd,

134A, Dr. Annie Besant Road, Worli
P.0.B. 6597

Bombay 400 018

o 3799086, @ 112 373

Indonesia

P.T. Siemens Indonesia
Kebon Sirih 4

P.OB. 24 69

Jakarta

2 51051, @ 46 222

iran

Siemens Sherkate S. {K.)
Khiabane Takhte Djamshid 32,
Siemenshaus

Teheran 158

2 {021) 614-1, @ 212 351

Iraq

Samhiry Bros. Co. {W.L.L}
Abu Nawas Street

P.0.B. 300

Baghdad

> 90021, 0 2255

Japan

Nippon Siemens K.K.

Furukawa Soge Building,

6-1, Marunouchi 2-chome,
Chiyoda-ku

Central P.O.B. 1619

Tokyo 100-91

< 00813284-0173, @ 27 441

Korea (Republic)
Siemens Electrical
Engineering Co., Lid,

Daehan Building, 8th floor,
75, Susomun-dong, Chung-ku
CP.0.B. 300

Seoul

™ 7777558, 23228

334

Kuwait

Abdul Aziz M.T. Alghanim Co.

& Partners

Abduilah Fahad Al-Mishan Building
Al-Sour Street

P.0.B. 3204

Kuwait, Arabia

™ 42 33 36, 2131

Lebanon

Ets. F.A. Kettaneh S.A,
(Kettaneh Fréras)

Rue du Port, Immeuble Fattal
P.B. 110242

Beyrouth

o 221180, 20614

Malaysia

Guthrie Engineering (Malaysia)
Sdn. Bhd.,

Electrical &

Communications Division

17, Jalan Semangat

P.Q.B. 30

Petaling Jaya

o 773344, 03 37673

Pakistan

Siemens Pakistan Engineering

Co. Ltd.

ltaca House, Abdullah Haroon Road
P.O.B. 7158

Karachi 3

= 516061, @ 2820

Philippinen

Engineering Equipment, inc.
Machinery Division,

Stemens Department

E. Redriguez Avenue
Murphy, Quezon City
Philippines

P.0.Box 7160

Airmail Exchange Office
Manila International Airport
Philippines 3120
773011,

] RCA 722 2382, EEC 3695
Telegramme: Engcomach Manila

Saudi Arabia

E. A. Juffali & Bros.
Head Office

King Abdul-Aziz-Street
P.0.B. 10 49

Jaddah

<™ 22222, [ 40130

Singapore

Siemens Components PTe. Lid.
Promotion Office

198 — 45B, Jalan Tenteram
Singapore 12

< 550811, m 21 000

Syria

Syrian Import Export & Distribution
Co., 5.A.8, SIEDCO

Port Said Street

P.0.B. 363

Damas
213431, @ 11267

Taiwan

Delta Enginesring Ltd.

42, Hsu Chang Street, Bth floor
P.O.B. 58497

Taipei

T 3INAT I, ) 21826

Thailand

B. Grimm & Co., R.O.P.

1643/4, Petchburi Road {Extension
P.0.B. 66

Bangkok 10

< 2524081, 3 2614

Yemen (Arab. Republic)
Tihama Tractors ’

& Engineering Co. Ltd.

F.OB. 49

Sanaa
> 2462, 0a 217

Austraiasia

Australia

Siemens industries Limited
Melbourne Office

544 Church Street
Richmond, Vic. 3121
0314297111, @0 30425
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