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 S/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 components 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-S28
SAS 590 Q67000-S29

Package outlines
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Plastic plug-in package
20 A 18 DIN 41866

e T 18 pins,dual-in-line

q Weight approx. 1.3 9
Dimensions in mm

23 max

Absolute maximum ratings

Supply voltage Vie 36 Y
Current consumption I 15 mA
(for operation with higher voltage than 36 V,
a series resistor is required)

Driver current I3, 15, 1, Iy 55 mA
for tmax<2s I3, Is, 1, Igma | 100 mA
Junction temperature T; 150 °C
Thermal resistance (system-air) Rinsa 120 °K/W
Storage temperature Ts —-40to +125 |°C
Range of operation
Supply voltage Vie 10 to 36 \'
Ambient temperature in operation Tamb 0to +70 °C
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SAS 580

SAS 590
Electrical characteristics (see test circuit, V=30V, T,,,= 25 °C)
min typ max

Internal current consumption

channel switched I 4.5 7.0 9.5 mA

channel not switched L 3.0 5.0 8.5 mA
Voltage at pin 18 (R. = 3 kQ)

during touching Vias 34 3.8 4.2 \

after touching Vign 2.6 3.0 3.4 \
Saturation voltage of driver outputs

R. = 1kQ Vy Vs Vo, Vy .8 1.5 \

R = 30 kQ Vs Vg Vy, Vg 30 60 mV
Reverse voltage of driver outputs

Irey = 100 pA Vo Ve V, Vo |60 v

I, = BuA Vg, Vg V,, Vg |50 \
Tuning voltage Vig Vis Viy Vis| -5 Viem2 |V
Input current of tuning voltage inputs Lo, Iz, Lia, Its 150 300 nA
Offset voltage of tuning switches’) Viz—11 Visen +100 | mV

14-1v Vis—n £100 | mV

Temperature drift of tuning voltage
switches (Tamp 20 ... 50°C)") Vr 5 mV
Impedance of tuning output Ryq 3 kQ
{I;; <30 nA)
Trigger current for channel switching Iy, 14, I, I 20 80 200 nA
Input threshold voltage of switch
amplifiers (I,, 14, Is, I3 = 80 nA) Vo Vi Vg Vg 5.5 \
Switch frequency of ring counter fre 10 kHz

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

SAS 590
Test circuit
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SAS 580 is absolutely necessary for testing SAS 590;
otherwise no function
SAS 580 can be tested single.

Functional test

1. SAS 580: After applying supply voltage V,e, channel 1 is 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 again after closing S1.

3. SAS 580: Positive pulses at pin 18 with time > 70 us per IC, rise time < 1 us and ampli-
tude 15 V {according to test circuit) reset to channel 1.

4. Positive pulse at pin 18 with time 2,5 ps, rise time < 1 us 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

reversely 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 selection 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,. At the 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 S; 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 circuit 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 each (T,, T,
and T;, 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 Ts. 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 (Tg, T,
R7, 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 Vces = 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 circuit. 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 amplifier and current source are adapted to each other so that the opera-
tional amplifier works with almost symmetrical currents. Differing Vge-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
R, = 25 kQ, which corresponds to a 100 kQ2 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 output. 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 a typical application, acircuit for
the selection of 8 channels in a TV sets. Each channel may, with the pre-selection switches, be
assignedto all transmitting bands. The selected channel is indicated by a nixie tube. Continued
switching from channel to channel is obtained by positive pulses 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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picture 2
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SAS 580

SAS 590
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SAS 580
SAS 590

Application circuit Il
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