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ICs for Television and Radlo Receivers 

SAA 1008 

SAA 1020 
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SAA 1025 
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lC Set for Controlling TV Tuners (Storage IC) 

IC Set for Controlling TV Tuners (Control IC) 
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Remote-Controlled TV Receivers 

Thirty Channel Ultrasonic Receiver for 
Remote-Controlled TV Receivers 

Thirty Channel Ultrasonic Receiver 
with Program Store 

Controlled Pulse Generator 

5 W Audio Power Amplifier 

Controlled Pulse Generator for Thyristor Line 
Output Stages 

TBA 950 Controlled Pulse Generator for Transistor Line 
Output Stages 
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Balance Systems 
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ICs for Electronic Organs 
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TDD 1624 
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ZTK 6.8. . . ZTK33 Ternperature-Compensated Stabilizing Circuits 



Technical Information 

Characteristics and Maximum Ratings, Recommended Operating 
Conditions 

The electrical performance of asemiconductor device is usually expressed 
in terms of its characteristics and maximum ratings. 

Characteristics are those properties of the device which can be measured 
by use of suitable measuring instruments and set-ups, and provide in- 
formation on the performance of the device under specified operating 
conditions (at a given bias, for example). Depending on requirements, 
they are quoted either as typical values, guaranteed values or maximum 
ratings. 

Typical values are expressed as figures or as one or more curves, and 
are subject to spreads. 

Guaranteed values are preceded either by the symbol > (greater than) 
or < (less than); sometimes the guaranteed spread limits are indicated 
by two numbers with three dots between them. Occasionally a typical 
curve is accompanied by another curve, this being a 95 %, or, in a few 
cases, a maximum spread limit curve. 

Maximum ratings give the values which cannot be exceeded without risk 
of damage to the device. Changes in supply voltage and in the tolerances 
of other components in the circuit must be taken into consideration. No 
single limit should ever be exceeded, even when the device is operated 
well within the other maximum limits. The inclusion of the word "adrnis- 
sible" in a title means that the associated curve defines the maximum 
ratings. I f  characteristics and maximum ratings are listed together with- 
out a separate heading, then the maximum ratings are identified by the 
word "admissible". 

Because the performance of complex devices such as the ICs listed in 
this book cannot always be fully described in terms of characteristics and 
maximum ratings, it is sometimes necessary to describe some perfor- 
mance features by reference to a test circuit, which in many instances is 
the same as the recommended operational circuit. For some ICs, there- 
fore, a third set of data is included under the heading "Recommended 
Operating Conditions". 

Loglc Levels 

The logic levels of digital circuits are denoted by the letters "H" (high = 
maximum positive level) and "L" (low = minimum positive level). If 
positive logic is used, as usual in connection with bipolar ICs, "H" cor- 
responds to logic "1" and "L" to logic "0". 

In connection with MOS circuits the electrical states sometimes are 
denoted by negative logic, then the state "H" corresponds to logic "0" 
and "Lo to logic "1". 
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Electrical Designations 

The subscripts used in conjunction with the numerous electrical IC data 
(V -voltage, I - current, R - resistance, f - frequency, etc.) usually denote 
the associated lead numbers. 

I f  a one-number subscript is used in conjunction with a voltage (V), then 
this means that the voltage is referred to  circuit ground (usually - Ve, 0 V). 
When a two-number subscript is used, the voltage concerned is that 
measured between the two terminals, the terminal denoted by the first 
number usually being positive with respect to the other. Since a dual in 
line package has 14 pins, the subscript numbers are usually separated 
by diagonal strokes to reduce the risk of error. A "0" in the third place 
means, as with transistors, that the other pins of the device are open 
circuit. 

Usually only a single-numbersubscript is used in conjunction with current. 
A current indicated as positive is assumed to flow into the pin con- 
cerned unless otherwise indicated by arrows on the associated circuit 
diagram. 

Resistors, capacitors and inductors are normally numbered consecutively 
(e. g. R1, R2, etc.). If there are two numbers in the subscript (e. g. RJ4N)r 
then this means that the resistor is connected between correspondingly 
numbered pins of the circuit. 

Assembly lnstructlons 

1. Plastic Encapsulation 50 B 4 

a) Devices with vertical pins (suffix "A"). 

These ICs can be soldered to printed circuit boards so that the bottom 
of the package rests flat on the side of the board opposite to that carrying 
the copper conductors. 

The pins can be either dip- or hand-soldered. At a soldering tempera- 
ture of 230.. ,260 OC the soldering time must not exceed 7 sec. 

b) Devices with horizontal pins (suffix "B") 

These ICs can be soldered to printed circuit boards so that the pins lie 
flat against the copper conductors with the plastic case projecting Into a 
cut-out in the board. 

Hand-soldering must be used. If the soldered joints are spaced more 
than 1.5 mm (dimension "I") from the case and a soldering temperature 
of 250 OC is used, then the soldering time must not exceed 8 sec. 
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2. Plastic TO-116 Encapsulation and similar 

As shown in the figure below, the device is fitted to the component side 
of the board, the pins being soldered to the conductors on the opposite 
side. A shoulder on each lead ensures that the device cannot be pressed 
flat against the printed circuit board. 

I f  hand- or dip-soldering at a temperature of 250 OC is used, the soldering 
time must not exceed 7 sec. 

3. Metal Encapsulation similar to TO-5 with 6 to 14 leads 

These devices may be mounted in any position. The leads must be bent 
not less than 1.5 mm from the bottom of the case and then splayed out in 
accordance with the grid dimensions. 

15 bend LQSmm 

The leads must be cut to the required length prior to the soldering 
process, which may be performed either by hand- or dip-soldering. The 
following solder times t,,, in accordance with the solder temperatures 
mus be observed. 

For dip-soldering: 
t,,, = 5 sec at 250 OC solder-bath temperature and 
t,,, = 4 sec at 300 OC solder-bath temperature. 

For hand-soldering: 
t,,, = 15 sec with-a soldering-iron temperature of 250 OC 
t,,, = 12 sec with a soldering-iron temperature of 300 OC 
t,,, = 8 sec with a soldering-iron temperature of 350 OC 
If MOS components are soldered the soldering temperature should never 
exceed 300 OC. The solder-bath or soldering-iron and the printed board 
to be soldered should be kept at the same potent~bl in order to avoid 
any harmful current flow. It is therefore recommended that the solder- 
bath or soldering-iron and the leads to be soldered be grounded. 

4. Glass Encapsulation DO-35 

At a recommended soldering temperature of I 245OC the maximum 
permissible soldering time must not exceed 5 sec. The minimum distance 
between case and solder point should be at least 4 mm when the compo- 
nent is mounted axis parallel to the p. c. board and 1.5 mm when mounted 
axis perpendicular to the p. c. board. 
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Protective Measures for MOS Components 

In order to avoid destruction of the components by static discharges or 
noise voltages, protective structures have been provided at the inputs 
and outputs. They consist of PN junctions to the substrate which operate 
in the forward direction in the case of positive voltages; in the case of 
negative voltages they present a defined non-destructive breakdown. 
In this case integrated resistors limit the current. Furthermore, in the 
case of a negative voltage of about -40 V, a field-effect transistor at the 
input becomes conductive. For higher negative voltages this field-effect 
transistor constitutes a short-circuit. 

All these protective measures behave as RCnetworks; their component 
values depend upon the designed operating speed of the circuit. 

If MOS components are not handled in the right way, it can easily happen 
that static discharges of some thousands of volts from capacitances of 
over 100 pF reach the connection pins. Despite the abovementioned 
protective structures it is suggested therefore that the following recom- 
mendations be followed: The floor, the work-benches and the chairs 
should be provided with a conductive layer. Only metallic transport boxes 
should be used. 

All tools which come into contact with the connection pins (test equip- 
ment, soldering-irons, flow-soldering equipment) should be at the same 
potential as the MOS circuits. Voltage peaks arising from switching 
operations should be carefully avoided. 

MOS components should remain in their original packing (e. g. con- 
ductive foam) as long as possible. Before touching MOS components, 
the packing or the metal container.should be touched in order to equalize 
potentials. Before inserting MOS circuits into printed boards it is im- 
perative to touch the printed board first. MOS circuits should be the last 
components to be inserted into the printed board and soldered there. 
The connections of the printed board should remain short circuited until 
the board is finally used. MOS components must not be inserted or re- 
moved from the p. c. board if supply voltage is switched on. 

Following these instructions is particularly important in those cases 
where persons handling MOS circuits wear clothes made from synthetic 
fibres or wool, or where they wear shoes with non-conductive soles. 
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SAA 1008 

TV Character Generator 

The SAA 1008 is a monolithic integrated MOS circuit in silicon gate tech- 
nique for displaying a program number (1 . . -16) on the screen of the 
television receiver, especially in combination with the INTERMETALL 
ultrasonic remote control receiver SAA 1130. 

I 
The fading-in of the program number occurs automatically on the follow- 
ing occasions: with every program command, with the recall command 
ZI. and with the command "Sequential program change" (see SAA 1130). 
The duration of the display is determined by an RC network. The numbers 
are displayed, within a darkened field constituted by 7 x 9 (4 x 9) dots, in 
the shape of a 5 x 7 dot matrix (ones) or a 2 x 7 dot matrix (tens). Each 
dot is approximately square and consists of six line sections equivalent 
to approximately 0.45 ps. The field area commences at a distance of 
114 lines from the upper edge of the picture area and a distance of ap- 
proximately 86 dots (two-digit number) or 90 dots (one-digit number) 
from the left margin of the picture. The formation of numbers by the 5 x 7 
or 2 x 7  dot matrix can be adapted to comply with customer's wishes 
by varying the mask. By using appropriate external circuitry it would also 
be possible to display colored numbers on a field of different color. 

The SAA 1008 is capable of processing signals from the ultrasonic 
remote-control receiver SAA 1130 directly. The control terminals of the 
SAA 1130 (pins 8 . .  . 12) are connected to the control terminals of the 
SAA 1008: the SAA 1008 recognises the program command and the recall 
command Z1 (see table 1) from the &bit word supplied by the SAA 1130. 
The program outputs of the SAA 1130 are connected to the program in- 
puts of the SAA 1008, and the SAA 1008 recognises the program number 
from the 4-bit word supplied by the SAA 1130 (see table 2). 

Fig. 1: Operating, circuit of the SAA 1008 

Fig. 2: 
SAA 1008 in plastic package 
20 A 18 according to DIN 41 866 
Weight approximately 1.2 g 
Dimensions in mm 



SAA 1008 
Pin connections 

1 Program input PA 
2 Program input PB 
3 Control input A-bit 
4 Control input B-bit 
5 Control input C-bit 
6 Control input D-bit 
7 Control input E-bit 
8 Timing input EK 
9 Ground, 0, VSS 

lnput Eb for vert, flyback pulse 
Character output Az 
Field-darkening output Au 
lnput E, for line flyback pulse 
Clock frequency output AT 
Adjustment input Ep 
Program input PC 
Program input PD - 
Supply voltage VDD 

All voltages are referred to pin 9 (Vss). 

Maximum Ratings 

Drain voltage -VOD 20 V 

Voltage at the other pins Vn -30. .  .+0.3 V 

Drain currents, pins 11, 12 and 14 -10 5 m A 

Ambient operating temperature range T o m b  -20...+65 OC 

Storage temperature range Ts - 55.. .+I25 OC 

Recommended Operating Condltlons 

Supply voltage 

lnput voltages at pins 3 .  . .7 

lnput voltages at pins 1, 2. 10. 
13, 16 and 17 

Frequency of the internal clock 
oscillator 

Pulse duration of signal Eb 

Pulse duration of signal E, 

Characteristics at -Voo = 18 V, T.,,,~ = 25 OC 

19.5) V 

v 
v 
v 
v 
MHz 

ms 

CLS 

Voltage drop across the output d V  < 1 V 
transistors at -10 = 1 mA 

Current consumption -100 28 mA 



SAA 1008 

The table 1 has been taken from the SAA 1130 data sheet and shows the 
relationship between the commands and the output code at pins 8.. .I2 
of the SAA 1130. An additional column indicates which of the 31 com- 
mands in the SAA 1008 triggers the fading-in of the program number. The 
other commands do not affect the SAA 1008. 

Table 1: Commands and outpout code of the SAA 1130, and their recog- 
nition by the SAA 1008 

Sequential progr. change 
Mains Off 
Sound Off 
Color saturation + 
Normalisation 
Color saturation - 
Additional command 21 
Brightness + 
Additional command 22 
Brightness - 
Additional command 23 
Volume + 
Additional command 24 
Volume - 
Additional command 25 
Program 1 
Program 2 
Program 3 
Program 4 
Program 5 
Program 6 
Program 7 
Program 8 
Program 9 
Program 10 
Program 11 
Program 12 
Program 13 
Program 14 
Program 15 
Program 16 

Command 

L H H H H  
H L H H H  
L L H H H  
H H L H H  
L H L H H  
H L L H H  

, L  L  L H H  
H H H L  H 
L H H L H  
H  L  H  L  H  
L L H L H  
H H L L H  
L H L L H  
H L L L H  
L L  L L  H  
H H H H L  
L  H  H  H  L  

H L H H L  
L L H H L  
H H L H L  
L H L H L  
H L L  H  L  
L  L L H L  
H H H L H  
L H H L L  
H L H L L  
L L H L L  
H H L L L  
L H L  L  L  
H  L  L L L  
L L L L L  

Output code SAA 1130 
at pins 8.. . 12 
E A B C D  

recognised 

recognised 

recognised 



SAA 1008 
Table 2 below has also been taken from the SAA 1130 data sheet. It 
shows the code in which information on the selected program is delivered 
at pins 6, 7, 13 and 14 of the SAA 1130. The table also applies to the pro- 
gram inputs of the SAA 1008, i. e. the pins I, 2, 16 and 17. 

Table 2: Output code of the SAA 1130 program outputs and input code 
of the SAA 1008 program inputs 

Program 
number 

Code 
PA PB PC PD 

L L L L  
H L L L  
L H L L  
H H L L  
L L H L  
H  L  H  L  
L H H L  
H H H ' L  
L  L L H 
H L L H  
L H L H  
H H L H  
L L H H  
H L H H  
L  H H H  
H H H H  

Deslgn and Operation Mode of the SAA 1008 

The function of the SAA 1008 will be explained with reference to the 
various pins. 

Pins 1.2, 16 and 17 - program inputs PA. . . PD 
To these inputs, information on the selected program must be statically 
applied in binary-coded form. The required code is shown in table 2. This 
coded signal is preferably taken directly from the program outputs of the 
SAA 1130. 

Pins 3 . . - 7  - A-bit . . . E-bit control inputs 
By means of the signal applied to these inputs, which is to be coded 
according to table 1 and supplied preferably directly from the control 
terminals of the SAA 1130, the fading-in of the program number on the 
screen of the TV receiver can be triggered. As table 1 shows, the program 
number display occurs with every program command, with the command 
"Sequential program change" and with the additional command Z1. What 
is being displayed in each case is the program number statically applied 
in coded form to the program inputs. 



SAA 1008 
Pin 8 - timing input EK 
An RC network is connected to this pin, its time constant determining the 
duration of the program number display. The display is triggered by 
briefly connecting pin 8 to Vss. The values entered in Fig. 1 for this RC 
network result in a duration of approximately 2 seconds. 

Pin 9 - ground, 0, Vss 
Positive terminal of the supply voltage, substrate, reference potential. All 
voltage levels are related to this potential. 

Pin 10 - input Eb for the vertical flyback pulse 
To this pin is to be applied the vertical flyback pulse in a shape shown 
in Fig. 3. 

VIL Trigger flank Trigger flank 

Flg. 3: Shape of the input signal at pin 10 
a) for negative-going pulses 
b) for positive-going pulses 

Pin 11 - character output Az 
Output supplying character information. Drain terminal of an open-drain 
transistor. The output signal shown in Fig. 4 is obtained if a load resist- 
ance is connected between pin 11 an Voo (see Fig. 1). It applies to the 
first line composing the number "15". 

Flg. 4: Shape of the output signal at pin 11 

Pin 12 - field-darkening output Au 
Output for the field-darkening operation. Drain terminal of an open-drain 
transistor. The output signal shown in Fig. 5 is obtained if a load resist- 
ance is connected between pin 12 and VDD (see Fig. 1). 
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4 ' 1  one- digit number 2, two-digit number 

Fig. 5: Shape of the output signal at pin 12 

Pin 13 - input E, for the line flyback pulse 
To this pin is to be applied the line flyback pulse in a shape shown in 
Fig. 6. 

Flg. 6: Shape of the input signal at pin 13 

Pin 14 - clock frequency output AT 
For measuring purposes, the signal of the internal clock oscillator is 
required externally. In normal operation this is not the case. Pin 14 is 
then left vacant. 

Pin 15 - adjustment input E, 
For the fine adjustment of the clock frequency, a variable direct voltage 
is applied to this input which is preferably obtained by means of the 
supply voltage potential divider shown in Fig. I .  The clock frequency 
determines the dot width within characters to be displayed, and the dis- 
tance of the display field from the left-hand edge of the frame. Its nomi- 
nal value is 2.2 MHz. If it is to be set with the aid of a frequency meter, 
pin 13 must be connected to VDD during the trimming operation. 

Pin 18 - supply voltage VDD 
Negative terminal of the supply voltage; in television receivers, usually 
connected to ground. 
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Block Diagram of the SAA 1008 

Fig. 7 shows a simplified block diagram of the SAA 1008. The frequency 
of the adjustable integrated oscillator (2.2 MHz) is applied to two clock 
generators which derive from it a two-phase clock of 2.2 MHz and 314 kHz 
(2.2 MHz : 7). At output AT it is possible to measure the oscillator fre- 
quency if this terminal is connected to Voo through a pull-up resistor. 
During the frequency measurement it is also necessary to connect input 
E, to VDD. 

The input tester examines the &bit word supplied by the SAA 1130 to the 
control inputs A .. . E and evaluates the combinations listed in table 1 as 
commands for fading-in the program number. The number displayed is 
determined by the 4-bit combination applied to the program inputs (see 
table 2). The appropriate number is called up in the number memory via 
a decoder. Data for each line are read out serially, the position of the 
faded-in number on the screen being determined by the X-counter and 
the Y-counter. 

The duration of the display is determined by the integrated timer in con- 
nection with the externally connected RC network at pin 8 (see Fig. 1). 

r----------- SAA 1008 - - - - - - - - - 3  

~ 2 1  4 14 Input .a.4,.. Decoder i i l d p A  I 

Shdt register 1 '_2 A . .  

2.2 MHz 

Fig. 7 :  Block diagram of the SAA 1008 
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SAA 1020, SAA 1021 Development Sample Data 

IC Set for Controlling TV Tuners 

This IC set, which consists of two integrated MOS circuits, generates 
digitally and electronically all the data required for tuner control such 
as the tuning voltage, the switching voltage for band selection and the 
AFC fine-tuning signal. 

Thanks to the extremely low current consumption of the storage IC SAA 
1020, the channel data remain stored during approx. one year even when 
the TV receiver is switched off, provided a small 1.5V battery. This IC set 
also facilitates electronic station searching to be performed, with silent 
tuning. All the mechanical and electronic devices hitherto required for 
channel selection and storage, including tuning potentiometers, have now 
become superfluous: in conjunction with INTERMETALL's ultrasonic re- 
mote-control system, i. e. transmitter SAA 1024 and receiver SAA 1130, and 
also with the character display circuit SAA 1008 - all of which fully compat- 
ible with each other - an optimum overall solution to the design complex 
"remote control, electronic touch-buttons, program number display, chan- 
nel storage and tuner control in modern color television receivers" has 
now been achieved. 

The IC set comprises the storage IC SAA 1020, which functions as a static 
shift register and has an extremely low current consumption, and the 
control IC SAA 1021. which performs the data processing duties. The 
block diagram of Fig. 1 illustrates the interconnection of the above-men- 
tioned INTERMETALL-ICs into one complete remote-control/channel 
selection operating unit. 

Flg. 1: Complete control assembly for a remote-controlled color TV re- 
ceiver, with the ultrasonic remote control receiver SAA 1130, the 
character display circuit SAAl008 and the tuner control and chan- 
nel storage IC set SAA 1020lSAA 1021, all produced by INTER- 
METALL 



SAA 1020, SAA 1021 
Control IC S M  1021 

Monolithic integrated circuit in silicon gate technique 

Flg. 2: SAA 1021 in plastic package 20 B 24 according to DIN 41 866 
Weight approximately 3.5 g Dimensions in mm 

Pin connections 

1 Ground 0, VSs 
2 Quartz terminal Q 
3 NC 
4 Leave vacant 
5 Program input PI3 
6 Program input PC 
7 Program input PA 
8 Program input PD 
9 Inputfoutput band I 
10 Leave vacant 
11 Inputfoutput band Ill 
12 Input/output band IVfV 

Storage clock output CP (push-pull) 
Data input DE 
Leave vacant 
Data output DA (push-pull) 
Tuning voltage V A  
Supply voltage VDD 
Stop input 
Option I: Searching, Option II: Fast 
Leave vacant 
Leave vacant 
Fine tuning voltage FA 
lnput T 

All voltages are referred to pin 1 (VSS). 

Maxlmum Ratlngs 

Drain voltage -VDD 20 V 

Voltage at the other pins v" -30. ..+0.3 V 

Output currents -10 5 m A 

Ambient operating temperature range Tomb -20...+65 OC 

Storage temperature range Ts - 55.. .+I25 OC 

Recommended Operating Conditions 

Supply voltage -VDD 18(16.5 . . .  19.5) V 
Input voltages at pins 5 . .  . 12, -V IH  1 0.8 V 
14, 19,20 and 24 -V IL  2 6 V 

Quartz-controlled clock frequency It 4.4336 MHz 
at pin 2 



SAA 1020, SAA 1021 

Characteristics at -VDD = 18 V ,  f l  = 4.4336 MHz, Tomb = 25 OC 

Current consumption 

Voltage drop across the output 
transistors at -ID - 1 mA, 
p ins9 .  ..12,17,19,20 and23 

Output frequency pin 23 

Pulse duty factor of the output 
signal at pin 23 

Storage clock output CP (pin 13) 
with transistor on the Vss side 
conducting at -113 = 1 mA 

with transistor on the VDD side 
conducting at R13/1 = 1.2 kS2 

Data output DA (pin 16) 
with transistor on the VSS side 
conducting, at -116 = 0.2 mA 

with transistor on the VDD side 
conducting, at Rl6ll = 6 k a  

Design and Operation Mode of the SAA 1021 

The functioning of the SAA 1021 will be explained with reference to the 
various pins. 

Pin 1 - ground, 0, Vss 
Positive terminal of the supply voltage. All voltage levels are related to 
this potential. 

Pin 18 - supply voltage VDD 
Negative terminal of the supply voltage. 

Pin 17 - tuning voltage V A  
Output for the digitally issued tuning information by means of which the 
tuning voltage for the variable capitance diodes of the tuner is generated 
with the aid of a switching stage and an RC lowpass filter. Starting with 
the potential Vss, this voltage goes negative towards VDD. 

The tuning voltage can be set in 3 968 steps. It is  generated by integration 
in the above-mentioned RC lowpass filter from the pulse-modulated out- 
put signal of the SAA 1021, pin 17. The modulation process is a combi- 
nation of pulse duration modulation and the rate multiplier principle. The 
output frequency remains constant at 558.67 Hz (color sub-carrier fre- 
quency of 4.4336 MHz, divided by 2 x 3 968). 

Given a tuning voltage rising from zero, we have as the minimum value 
at the output pin 17 of the SAA 1021 a pulse of 2 x 0.5 p duration to begin 
with, this duration increasing subsequently in 62 steps of 0.5 ps each, 
to 32 ps. With the 63rd step there appears at the output a pulse of 32 ps 
duration, distributed over the 558 Hz period, and a second pulse of 
2 x0.5 ps duration which now increases step-wise up to a duration of 
32 ys. This is followed by two 32 ps pulses and one pulse starting with 
2 x0.5 ps of step-wise increased duration and so forth. The 6-bit pulse 
duration modulation is combined with a 6-bit rate multiplier. The advantage 



SAA 1020, SAA 1021 
of this arrangement is that worst-case ripple in the output signal is  re- 
duced by a factor of approximately 16 in comparison with ordinary pulse 
duration modulation. 

Pins 9, 11 and 12 - band inputsfoutputs 
These three outputs supply band data to the tuner and serve as inputs 
for manual -band switching. They are connected to the drain terminals 
of open-drain output transistors, and the transistor which conducts is 
always the one whose band has been switched on. 

If, for example, in the case of new-programming a channel key, the band 
is changed at the receiver's front panel, this is done by using the band 
selection key (Fig. 1) to connect the associated band output to VSs. This 
information is at first stored in the SAA 1021 until i t  is taken over by the 
storage device SAA 1020 together with the tuning voltage data on com- 
pletion of a station search or upon actuation of a fine-tuning sensor plate 
(FT, Fig. 1). However if an ultrasonic program command is given after a 
band selector key has been depressed, the band data stored in the 
SAA 1021 are cleared. 

If a fourth band is required, e.g. for cable TV, the signal "all three band 
outputs blocked" may be introduced instead. For the purpose of manual 
band selection, all three band outputs must then be briefly connected 
to VDD. 

Pin 20 - Option I: Start of station search (operating with AFC) 
Option II: Fast tuning (operating without AFC) 

This terminal offers two facilities (options), depending upon the design 
of the TV receiver in question, which are programmed from pin 23. In the 
case of Option I the key arranged between pin 20 and Vss serves for 
initiating the automatic station search operation. Here, pin 23 is the out- 
put for fine-tuning data. In the case of Option II, the above-mentioned 
key serves to initiate a fast search i n  a manual station search operation. 
The receiver is run without fine tuning, and pin 23 must be connected 
to VSS (Fig. 1). 

Programming the channel selection keys - an operation actually to be 
undertaken only when using the receiver for the first time - can only be 
carried out at the receiver itself and, in the case of a set designed accord- 
ing to Option I, takes place as follows: 

First, a storage location is chosen by actuating a channel key. Then, the 
band selection key is depressed which corresponds to the band in which 
the station to be stored is situated. The key "Start" is now depressed 
and pin 20 is thus briefly connected to ~ s s . - ~ h i s  initiates the automatic 
search operation. After this operation has been stopped by the application 
of a stop signal applied to pin 19, band and tuning voltag-e datkare auto- 
matically stored in the SAA 1020, and fine tuning is effected manually 
by. actuating the FT+ or FT- key. If, instead of the station responding first 
because it requires the lowtest tuning voltage, the user wishes to select a 
different station, the key "Start" should be actuated once more which 
will cause the station with the next-higher tuning voltage to be stored, 
and so forth. 

The speed of the automatic station search run in the three bands is 
adapted to the slope of the tuner's voltage/frequency characteristic. The 
entire band I V N  is traversed in 14.2 seconds. In band 111, five steps are 
comprised into a single step, so that the band is traversed within 2.84 
seconds, while in band I ten steps are comprised into a single step, 
resulting in a traverse time of 1.42 seconds. 
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Since the tuning voltage, which is integrated by means of the RC lowpass 
filter mentioned in the section "Pin 17". only becomes available after the 
digital information, the first stop signal appears too late, and the tuning 
voltage slightly overruns the station, Therefore, the stop signal is auto- 
matically followed by a correction run in the reverse sense which takes 
place with a speed 20 times lowerthan the search run, so that thediscrep- 
ancy between digital information and integrated tuning voltage upon a re- 
newed stop amounts to less than half a step. The selected station is only 
stored in the SAA1020 after this second stop signal. In the case of the first 
stop signal the High to Low transition is evaluated and in the case of the 
second stop signal, the Low to High transition. 

If silent tuning (muting) is envisaged, the data required for this purpose 
can likewise be derived from pin 20. After the key "Start" is released, 
pin 20 is connected by means of an integrated transistor to Vss potential 
for the duration of the search run. 

In the case of a receiver designed according to Option II, the channel 
selection keys are programmed in a somewhat different manner from 
that described above. Pin 23 is connected to Vss, and the TV receiver 
is not equipped with an AFC facility. At first the relevant channel selection 
key is operated, than the band selection key, and thereafter the search 
run is initiated in that the keys M+ or M- are actuated and - tempo- 
rarily - pin 20 is connected to Vss at the same time by depressing the 
"Fast" key. This results in a rate of change of the digital output signal 
at pin 17 of 90 steps per second. A channel interval is traversed within 
about two seconds, which enables the user to stop in good time. If the 
"Fast" button is not depressed, the tuning information varies at seven 
steps per second, so that fine tuning of the chosen station becomes 
possible. 

When planning an Option II receiver, the designer can choose between 
various possibilities concerning ,th'e'-layout of the search run controls. 
The first alternative has been indicated in the description above. As a 
second alternative, four tuning keys could be provided, i. e. fast forward. 
slow forward, fast backward and slow backward. Even a four-function 
lever resembling a gear lever would be feasible. 

The M+ and M - commands may be given by means of sensor plates on 
the receiver (Fig. I ) ,  or ultrasonically (commands 24 and 25, see the 
SAA 1130 data sheet). If the M+ or M - plates are touched continously, 
the digital tuning data at pin 17 are at first varied by one step, and this 
is followed by a pause of about 0.6 seconds, whereupon further tuning 
steps are produced at intervals of about 0.14 seconds. Thus, three ways 
of varying the tuning voltage are feasible: a single step if the sensor plate 
is touched for a time under 0.6 seconds, slow variation by continuous 
touching of the sensor, and fast variation if the sensor M+ or M - and 
the "Fast" button are actuated simultaneously. The M+ command (cor- 
responding to Z5) is transmitted by long-duration pulses (23.1 ms) from 
terminal T of the SAA 1130 to the input T of the SAA 1021, while the M - 
command (corresponding to 24) is transmitted by short-duration pulses 
(21.6 cis). 

The rate of change of the tuning data is adapted to the slope of the 
tuner's voltagelfrequency characteristic also in the Option II TV receiver 
in that five steps are comprised into one step in the case of band Ill, and 
ten steps of the pulse duration modulated signal are comprised into one 
step in the case of band I. 
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When used in an Option II receiver the IC set SAA 1020fSAA 1021 may 
also be programmed for semi-automatic station searching if an external 
auxiliary circuit ensures that a changeover from a fast rate of tuning data 
variation to a slow variation rate is triggered by some stop signal, e. g. 
derived from the synchronising circuit, when a receivable station syn- 
chronises deflection. In that case an automatic stop is obtained near the 
exact station setting, and fine tuning can then be performed manually. 

I 
Pin 23 - fine tuning output FA, option input 
If pin 23 is taken to Vss (indicated by the switch S1 in Fig. l ) ,  then the IC 
set SAA 1020/SAA 1021 is programmed for the Option II mode. 

In the Option I mode, pin 23 delivers fine-tuning information in the shape 
of a square wave voltage whose pulse duty factor is variable in seven 
steps and whose frequency amounts to 19 793 Hz. After amplification in 
a transistor, shown on the right in Fig. 1, its mean value is obtained by 
means of an RC network and fed to the retuning circuit (AFC). 

The user of the TV receiver can make fine-tuning adjustments manually, 
either by touching the sensor plates FT+ or FT- or, ultrasonically, by 
the commands 24 and Z5 (see data sheet SAA 1130). In either case. the 
information from the output T of the SAA 1130 is transmitted to the input 
T of the SAA 1021 in pulse shape, the long pulses (> 4 ms) shortening 
the pulse duration of the square wave voltage at pin 23 by one eighth of 
the period every 0.6 seconds, whereas short pulses at T (< 2 ms) prolong 
the pulse duration of the pin 23 output signal by 118 every 0.6 seconds. 
Altogether, therefore, the pulse duty factor of the fine tuning square wave 
voltage is variable between 1 : 7 and 7 : 1. Manual fine tuning enables the 
user to deviate from the automatic tuning resulting upon the use of the 
automatic station searching, and possibly to receive a picture of improved 
definition. 

In connection with the automatic station search, fine tuning fulfils the 
following function: When the automatic station search is started by ac- 
tuating the button "Start", the fine tuning voltage is standardised - with 
a pulse duty factor of the output square wave voltage at pin 23 of 4 : 4, 
with a period approximating 50 11s. 

After every fine tuning step, the new information is immediately accepted 
by the storage device SAA 1020. If the same channel is selected at a 
later date, the stored fine tuning level becomes effective again. 

Pin 24 - input T 
As has already been described in connection with pin 23, the SAA 1021 
receives fine tuning information via the input T in the Option I mode, and 
the command for slowly varying the tuning information up or down in the 
Option II mode. 

The commands M+/M- and FT+/FT- are decoded in the ultrasonic 
receiver IC SAA 1130 and delivered at the T output in the shape of cyclic 
pulses. In the non-operative condition, the T output of the SAA 1130 is at 
VDD potential, and while the above-mentioned commands are being is- 
sued the T output supplies High pulses at a frequency of approximately 
7.2 Hz In the case of the command 24 (SAA 1130) which corresponds to 
M - or FT- in Fig. 1, the duration of these pulses is 21.6 ys. In the case 
of command Z5, which corresponds to  Mi- or FT+, the duration of these 
pulses is 23.1 ms. 
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Pin 19 - stop input 
In an Option I receiver, this pin serves as input for the stop signal in con- 
nection with an automatic station searching operation. In the non-opera- 
tive condition, Low-potential must be applied to pin 19 (VDD). The first 
stop signal briefly switches the pin 19 High (Vss). The trailing edge of the 
stop signal (HL) changes the direction of the search run, and the leading 
edge (LH) of the subsequent second stop signal terminates the search. 

In an Option II receiver, pin 19 functions as an output which supplies a 
cyclic output signal at a frequency of 19.79 kHz - provided as a clock 
signal for the prospektive MNOS store. 

Pins 5 . .  . 8  - program inputs P A . .  . PD 
Information as to which program has been selected is supplied statically 
in binary-coded form by the program outputs of the SAA 1130, and these 
outputs are directly connected to the program inputs of the SAA 1021. 
The table below shows the code. During a read or write cycle, this pro- 
gram information determines the address of the storage device SAA 1020. 

Pins 13, 14 and 16 - connections to the storage device SAA 1020 
Pin 13 is a push-pull output and supplies 288 pulses at a frequency of 
138 kHz to the storage IC SAA 1020 for every write or read cycle. 

Pin 14 is an input to be connected to the storage IC SAA 1020. 

Pin 16 is a push-pull output, to be connected to the storage IC SAA 1020. 

The two signal connections, pins 14 and 16, are closed in the SAA 1021 
so as to form a loop. Every time new information is to be written into, or 
stored information read from, the storage device SAA 1020, the entire 
contents of the store are turned over once in that a packet of 288 clock 
pulses is applied to the clock input CP of the SAA 1020. l a b i t  words are 
then read or written sequentially. 



SAA 1020, SAA 1021 
Table 1: Input code for the program inputs PA.. . P D  of the SAA 1021 

Program 
number 

1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 
16 

Code 
PA PB P C  P D  

L L L L  
H  L L L  
L  H  L L  
H H L L  
L L H L  
H L H L  
L H H L  
H H H L  
L L L H  
H L L H  
L H L H  
H H L H  
L L H H  
H  L  H  H  
L H H H  
H H H H  

Block Diagram of the SAA 1021 

A block diagram of the SAA 1021 is shown in Fig. 3. Its inner layout will 
be explained below with reference to this diagram. 

Flg. 3: Block diagram of the SAA 1021 
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At pin 2. the SAA 1021 receives a 4.4336 MHz clock, generated by the 
integrated clock oscillator of the SAA 1130 (Fig. 1). The clock generator 
integrated in the SAA 1021 comprises essentially a 4-by-1 divider and an 
8-by-1 divider, generating a 1 MHz and a 138 kHz two-phase clock. The 
138 kHz clock signal has a pulse duty factor of 3 : 5 and clocks the entire 
IC, except the pulse duration modulator for the tuning voltage. 

The D/A converter, which generates the tuning voltage at pin 17, com- 
prises a 6-bit pulse duration modulator and a 6-bit rate multiplier. The 
D/A converter control determines the rate of change of the tuning voltage 
in both options in dependence on the band, recognises the stop signal in 
Option I, generates the up and down commands in Option II (controlled 
by input T), recognises the start of the station search in Option I and the 
"Fast" command in Option II (both from pin 20). 

The transfer logic effects connection to the storage IC SAA 1020 and 
consists mainly of a comparator and a word counter. In the comparator, 
the static program address PA. .  . PD is compared with the word counter 
information. In this way, the address of the 18-bit word in the 16 x 18 bit 
shift register SAA 1020 is established and becomes effective during a 
transmission. 

The pulse duration measuring unit connected to the T input recognises 
the duration of the applied signal (21.6 11s or 23.1 ms). On the strength 
of this information, the fine tuning data are changed in Option I, and the 
direction in which the tuning information is varied is established in the 
Option II mode. 

Any errors which may be caused in band switching by the simultaneous 
actuation of several band selection keys are suppressed by an error rec- 
ognition circuit connected to pins 9, 11 and 12. 

An internal normalisation circuit ensures that all counters and stores are 
set to the desired initial position, and fine tuning to mid-position, when 
supply voltage Voo is switched on. A read cycle is automatically initiated, 
in order to call up the channel selected after the supply voltage has been 
switched on. 
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Storage IC SAA 1020 

Monolithic integrated circuit in CMOS technique with low threshold volt- 
age, functioning as a 288-bit shift register capable of storing 16 channel 
data. 

The SAA 1020 can be directly connected to the control IC SAA 1021, 
without interface. The clock input is terminated with an integrated resistor 
R4/1. SO that the device remains insensitive also in the case of failure 
when the supply voltage of the control IC SAA 1021 fails and the push-pull 
output CP therefore turns high-ohmic. The likewise integrated resistor 
R211 at the data input limits the voltage excursion. The drain connection 
of an open-drain transistor is the data output. 

Fig. 4: 
SAA 1020 in plastic package 
20 A 16 according to DIN 41 866 

Weight approximately 1.2 g 
Dimensions in mm 

Pln connections 
1 

1 Ground, Vss. substrate 
2 Data input DE 
3 Data output DA 
4 Clock input 
5. . .15 NC 
16 Supply voltage Vs 
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All voltages are referred to pin 1 (Vss). 

Maximum Ratings 

Drain voltage -VB - 3 . . . + 0 . 3  V 
Input voltages V2,V. i  - 1 5 . . . + 0 . 3  V 

Output voltage V B  - 10 V 

Ambient operating temperature range Tomb - 2 0 . . . + 6 5  OC 

Storage temperature range Ts -55 . . .+125 OC 

Recommended Operatlng Conditions 

Supply voltage 

Clock frequency 
-VB 1.2 . . .  2 v 
f t  140 kHz 

Characterlstlcs at -Ve = 1.5 V, Tamb = 25 OC 

Non-operative current consumption -1s 10 PA 

Operative current consumption -18 100 PA 
lnput resistances 

Saturation current of the output 13 > 0.2 m A 
transistor at -Ve = 1.2 V 
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Thlrty Channel Ultrasonic Transmitter for Remote-Controlled TV Recelvers 

Monolithic integrated circuit in CMOS technique. The SAA 1024 is in- 
tended for remote control systems whereby 30 commands are trans- 
mitted by means of 30 different ultrasonic frequencies. The SAA 1025, 
produced by INTERMETALL, is recommended as a suitable receiver. 

The SAA 1024 comprises an oscillator circuit, a variable and a fixed 
frequency divider, a decoder and a command error protection. Fig. 1 
shows the circuit diagram of an ultrasonic transmitter based on the 
SAA 1024. 

Flg. 1: Circuit diagram of an ultrasonic transmitter based on the SAA 1024 

Flg. 2: 
SAA 1024 in dual in-line 
plastic SOT-38 package 
20 A 16 according to DIN 41 866 
Weight approximately 1.2 g 
Dimensions in mm 

Pin connections 
1 Oscill'ator input 
2 Oscillator outpout 
3 lnput a 
4 lnput b 
5 lnput c 
6 lnput d 
7 lnput e 
8 lnput f 

Input g 
lnput h 
lnput i 
lnput k 
lnput I 
vss 
Ultrasonic output 
Ground. 0, substrate 
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All voltages are referred to pin 16. 

Maximum Ratlngs 

Supply voltage 

Voltage at the other pins 

Output current 

Ambient operating temp. range 

Storage temperature range 

Recommended Operating Condltions 

Supply voltage 

Oscillator frequency 
(colour sub-carrier) 

Capacitors (see Fig. 1) 

Resistors (see Fig. 1) 

Characteristics at VSS = - 9 V, Tomb = 

Ultrasoni,~ output impedance 
Hfgh state at 115 = - 1 mA 

Lowe state at 115 = 0.2 mA 

Threshold voltage at inputs a .  . . l 
Voltage hysteresis at inputs a , .  . l 
Input current at inputs a . .  . l 
at V;, = 0 V . . . Vss 

Current consumption 
with oscillator runntng, 
ultrasonic output open-circuit 

with oscillator quiescent 

Ultrasonic transmission frequencies 
at f ,  = 4.4336 MHz 

VSS +0.3...-12 V 

v n  + 0.3 . . . Vss 

1 1 5  10 m A 

Tomb - l o . . .  i- 60 OC 

TS -!30... + 125 OC 

Vss 

ft 

C1 

C2 

c3 
c4 

R1 

R2 

R3 
R4 

R5 

25 OC 

ROH 

Rol 

Vin 
A vin 
I / in  l 

v 
MHz 

PF 

PF 

PF 
P-F 

MQ 

MQ 

MI1 
kQ 

51 

R 
kQ 

v 
v 
n A 

114 - 10 PA 
see table overleaf 
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Table 1: Ultrasonic Transmission Frequencies at f ,  = 4.4336 MHz 

a b c d e f g h i k l  

33 945 Hz 98 H H H H L H H L H H H  

34 291 Hz 99 H H H H L H H H H H L  

3 4 6 3 8 H z 1 0 0  H H H H  L  H  L  H  H  H H  

3 4 9 8 4 H z 1 0 1  H H  H  H  L  H  H H  H  L H  

3 5 3 3 0 H z 1 0 2  H  H  H  H  L  L  H  H  H  H  H  

35677Hz 103 H H H  H  L  H  H  H  L  H  H  

3 6 0 2 3 H z 1 0 4  L H H  H  H  L H  H H  H  H  

36370Hz 105 L H H  H  H  H  H  H  L  H  H  

3 6 7 1 6 H z 1 0 6  H  L  H  H  H  L H  H  H  H  H  

37062Hz107  H L H  H  H  H H  H  L  H  H  

3 7 4 0 9 H z 1 0 8  H  H  L H  H  L  H  H H  H  H  

37755Hz109  H  H  L H  H  H  H H  L  H  H  

3 8 1 0 1 H ~ 1 1 0  H  H  H  L H  L H  H  H  H  H  

38448Hz111  H  H  H  L H  H H  H  L  H  H  

3 8 7 9 4 H z 1 1 2  L H  H  H H  H  L H  H  H  H  

3 9 1 4 1 H z 1 1 3  L H  H  H  H  H H  H  H  L H 

3 9 4 8 7 H z 1 1 4  H  L H  H  H  H  L H  H  H  H  

39833Hz115  H  L  H  H  H  H  H  H  H  L H  

40180Hz116  H  H  L H  H  H  L H  H  H  H  

40526Hz117  H  H L  H  H  H  H  H  H  L  H  

40872Hz118  H  H  H  L  H  H  L H  H H  H 

41219Hz119  H  H  H  L H  H  H  H  H  L  H 

41565Hz120  L H  H H  H  H  H  L H  H  H 

41912Hz121  L H  H  H  H  H  H  H  H  H  L 

42258Hz 122 H  L H  H H  H  H  L H  H  H  

42604Hz123  H  L H  H  H  H H  H  H  H  L 

42951Hz124  H  H L H  H  H H  L H  H  H  

43297Hz125  H H  L H  H  H H H H H L 

43643Hz126  H  H  H  L  H  H  H . L  H  H  H  

4 3 9 9 0 H z 1 2 7  H  H  H  L H  H  H  H  H  H L  
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Design and Operation Mode 

The table shows the 30 ultrasonic transmission frequencies used in the 
wireless transmission of remote control commands to the TV receiver. 
These frequencies are derived from the frequency of an SC-crystal con- 
trolled oscillator with the aid of a variable frequency divider operating on 
the blanking principle. This is accomplished in that 1 . . .30 pulses of 
every 128 out of 4.4336 MHz pulses are blanked out. The variable divider 
is preceded by a flip-flop which halves the SC frequency. The variable 
divider is followed by a fixed divlder which divides by 50. It reduces the 
jitter, which is unavoidable when using the blanking principle, to negli- 
gible values. The expression for the ultrasonic output frequency is 

wherein x = 98 to 127. i. e. (128 - 30) to (128 - 1) and ft  = 4.4336 MHz 
(sub-carrier frequency). The space between two adjacent ultrasonic fre- 
quencies is 346.4 Hz. 

Upon actuation of one of the double touch contacts 1 to 30 one of the 
control i'nputs a .  . . e and 1 . .  . 1 are simultaneously addressed. In the 
decoder these lnput signals are converted into 5-bit words and applied to 
the variable divider which will then generate the desired ultrasonic fre- 
quency. 

The command error protection defines any actuation whereby one of the 
control inputs a .  . . e and f . . . l are addressed Inaccurately as a command 
error, Under these conditions the oscillator will not start to operate, and 
the frequency divider is held in a defined position. The same applies 
when none of the touch contacts is touched. Consumption under these 
standby conditions is very low, so that ultrasonic transmitter need never 
be switched off. The selected frequency appears at the ultrasonic output 
when the threshold voltage Is exceeded at the two control inputs. A 
threshold voltage hysteresis ensures that AC voltages which may be 
superimposed on the lnput voltage cannot falsify the actuation. The RC 
networks R3, C3 (Fig. 1) protect the inputs from interference and from 
damage through electrostatic discharges. These RC networks may be 
omitted if mechanical actuated contacts are used. In this case the value 
of resistor R2 should be 47 kQ. 
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Thirty Channel Ultrasonic Receiver for Remote-Controlled TV Receivers 

Monolithic i8ntegrated MOS-circuit in silicon-gate technique. The SAA 1025 
is intended for remote control systems in which 30 different ultrasonic 
frequencies are used to transmit 30 control commands. The recom- 
mended transmitter is the SAA 1024 produced by INTERMETALL. 

The SAA 1025 measures the frequency of the arriving signal by counting 
the cycles during a fixed measuring time determined by crystal. Evalua- 
tion happens only if two succeeding test cycles give the same result. All 
ultrasonic commands are converted into a coded 5-bit output signal and 
issued in pulsed form. Nine of the thirty commands are used internally of 
the SAA 1025 and serve e. g. for controlling the D/A-converter. The further 
21 commands are for free application. Sixteen different TV channels are 
selectable if a 1 out of 16-decoder is connected to the outputs. For stor- 
age the channel information, e. g. the integrated circuits SAS 560 S or 
SAS 570 S may be used. 

Signals for controlling three analogue values, e. g. volume, brightness 
and colour saturation, are stored in the SAA 1025 and continuously deliv- 
ered in the shape of square wave voltages. The pulse duty factor of these 
square wave voltages determines the level of the analog value. 

Every control command can also be given directly into the IC. 

Fig. 1: 
SAA 1025 in dual in-line 
plastic SOT38 package 
20 A 16 according to DIN 41 866 

Weight approximately 1.2 g 
Dimensions in mm 

Pin connections 

1 Ground, 0, Vss 
2 Volume output V 
3 Brigthness output B 
4 Colour saturation output C 
5 vss 
6 Mains switch output 
7 In/output E-bit 
8 In/output D-bit 

Inloutput C-bit 
Option 
Inloutput B-bit 
Inloutput A-bit 
Leave vacant! Test pin 
Ultrasonic input 
Clock input Q 
Supply voltage VDD 
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All voltages are referred to pin 1. 

Maxlmum Ratings 

Drain voltage -VDD 20 V 

Clock voltage, peak-to-peak -vt 15 V 

Voltage at the other pins vn - 3 0 . . .  4-0.3 V 

Drain currents, pins 2 . . .4, and 6 -10 5 m A 

Ambient operating temp. range Tamb -20 . . .+65  O C  

Storage temperature range Ts -55.. . + 125 O C  

Recommended Operating CondRions 

Drain voltage -VDD 18 (16.5.. -19.5) V 

Ultrasonic input voltage, peak-to-peak -V14 0.5 V . . . VOO 

Input voltage for direct commands -V IH  < 0.8 V 
Inputs A .. . E -VIL > 4  V 

Clock voltage, sinusoidal, peak-to-peak V ,  4...8 V 

Clock frequency (sub-carrier) f t 4.4336 MHz 

Output resistance with current Ton < 1 kQ 
flowing, pins 2 .  . . 4  and 6 

Pulse duty factor of the tdto 1/30 . . .30/1 
output signal. pins 2 . . - 4  

Output frequency, pins 2.. . 4  foui 8.99 kHz 

Switching time per step t I 184.8 ms 

ON and OFF delay tmoinr 669.8 ms 
in mains and sound controlling 

Ultrasonic input frequencies see table overleaf 
at f ,  = 4.4336 MHz 
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Table 1: Ultrasonic Input Frequencies at f f  = 4.4336 MHz 

Frequency Command Code 
E A 6 

Mains OnfOff 
Sound Off 
ColourS 
Normalisation l) 
Colour - 
21 
Brightness + 
22 
Brightness - 
23 
Volume+ 
24 
Volume - 
25 
Channel 1 
Channel 2 
Channel 3 
Channel 4 
Channel 5 
Channel 6 
Channel 7 
Channel 8 
Channel 9 
Channel 10 
Channel 11 
Channel 12 
Channel 13 
Channel 14 
Channel 15 
Channel 16 

H L H  
L  L  H  
H H L  
L H L  
H L L  
L L  L  
H H H  
L H H  
H L H  
L  L  H  
H  H  L  
L H L  
H L L  
L  L  L  
H H  H  
L H H  
H L H  
L L H  
H  H L 
L H L  
H L L  
L L L  
H  H  H  
L H H  
H L H  
L L H  
H H L  
L H L  
H L L  
L  L L  

Band width c 160 Hz 

The expression for the ultrasonic input frequency f, is 

1) The command "Normalisation" sets the colour saturation output to a 
pulse duty factor of 16/15 and the brightness output to a pulse duty 
factor of 18/13. 
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Design and Operation Mode 

The function of the SAA 1025 will be explained with reference to the 
various pins. 

Pin 1 - ground, 0 Vss 
The substrate of the integrated circuit is  connected through this terminal 
with the common positive potential of all supply voltages. 

Pin 16, supply voltage, VDD 
The supply voltage should be within - 16.5 and - 19.5 V (nominal value: 
- 18 V). Current consumption is approximately 25 mA. 

Pin 5 
This pin must be connected to pin 1 .  

Pin 15 - clock input Q 
Pin 15 should be connected via a capacitor to the output of a quartz con- 
trolled oscillator containing a colour sub-carrier crystal. The peak-to-peak 
value of the oscillator output amplitude should be 4 . .  . 8  V. In the inte- 
grated circuit, the quartz frequency is divided by 16. The whole IC oper- 
ates in synchronism at the clock frequency of approximately 277 kHz thus 
produced. The accuracy of this frequency determines the accuracy with 
which the received ultrasonic signals are processed. 

Pin 14 - ultrasonic input 
The ultrasonic signals are applied to the ultrasonic input via a capacitor. 
After the arrival of the first ultrasonic pulse, a set-up time of about 23 ms 
elapses. Then follows a period of measurement with two times 23.1 ms. 
Then, after an interval of two times 23.1 ms an output pulse of 23.1 ms 
duration is produced. For a continuous signal, output pulses succeed one 
another with time intervals of 184.8 ms. During the entire reception period, 
a resettable counter monitors the cycle time. If there are spaces between 
two ultrasonic pulses which are either shorter than 18 WS or longer than 
36 ~s the signal is not evaluated and the signal-processing circuit is reset. 
After another 15 ps the receiver is ready to operate again. In this way, 
spurious frequencies above 55.4 kHz and below 27.7 kHz are rendered 
ineffective. 
The table shows how the 30 receivable ultrasonic frequencies are allo- 
cated to the various commands. Signals which are either short of 4 pulses 
or have a surplus of 4 pulses during the measuring time, owing to fre- 
quency variations of the transmitter, are still accepted as correct signals. 
This means that the ultrasonic transmission frequency of 33.9 kHz may 
fluctuate by k 0.51 %, and the frequency of 44.0 kHz by k 0.39 % without 
causing errors. 

Pins 2.3 and 4 - D/A outputs C, B and V 
The outputs C (colour saturation). B (brightness) and V (volume) are the 
drain pins of the D/A converter output transistors. A square wave output 
voltage is produced when resistors-are inserted between the outputs .and 
VDD. The frequency of these square wave voltages is approximately 
8.9 kHz. The pulse duty factor is "ariable in 30 steps between 1/30 and 
30/1. Approximately 115 ms after the onset of an ultrasonic command, the 
pulse duty factor is  advanced by one step. In the case of a continuous 
signal, further advances follow at intervals of 184.8 ms until the final 
value is reached. The time needed to traverse the entire range of varia- 
tion is 5.544 seconds. For the duration of the pulse, an open-drain output 
transistor is turned on. Its maximum resistance is 1 kQ. 
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When the supply voltage VDD is switched on the D/A outputs are normal- 
ised with the following pulse duty factors: output colour saturation = 
16/15; output brightness = 18/13; output volume = 10121. The command 
n = 4 (see table) sets output C and 8 also to a pulse duty factor of 16/15 
and 18/13, but this command has no effect to the output V. The command 
n = 2 switches on or off the open-drain transistor at the output V with a 
delay time of approximately 0.7 s thus acting as a sound On/Off-switch. 
The sound suppression is also lifted when the TV receiver is switched on  
after having been switched off. 

Pin 10 - option 
This terminal allows the operational mode of mains control to be se- 
lected. If i t  is connected to Vss, it will only be possible to block the open- 
drain transistor at pin 6 (mains off) with the "mains" command. Switching 
on the mains may be effected by each of the program commands. If 
pin 10 remains open, then the mains can only be switched on and off by 
the "mains" command. 

Pin 6 - mains switch output 
For the purpose of switching the television receiver on or off ultrasoni- 
cally, the input signal must be available for a least 0.7 seconds. There- 
after, the mains flip-flop is triggered. It controls an open-drain transistor. 
During the normalisation after VDD is switched on, the mains flip-flop is 
set in such a way that the output trangistor is turned off. The resistance 
of this transistor is  below 1 kQ when i t  is turned on. Through pin 6. the 
mains flip-flop can also be set externally without delay. In that case, pin 6 
must be connected to Vss for at least 10 ps. After switch-off, the mains 
flip-flop remains locked for 23.1 rns, so that renewed switch-on by the 
connection of pin 6 to Vss can only take place after the lapse of this time. 
When the output transistor is turned off, the D/A-converters are locked, 
i. e. the output signals at pins 2.3 and 4 cannot be varied. 

Pins 7, 8, 9, 11 and 12 - control terminals 
Pins 7 . .  . 12 serve as inputs for commands originating at the television 
receiver itself and, at the same time, as outputs for ultrasonically trans- 
mitted commands. Since the inputs of the MOS circuit have a very high 
impedance, actuation by means of touch contacts is possible. The leak- 
age currents of the integrated protection diodes connected to the inputs 
amount to less than 100 nA at room temperature. 
A coded command given with the aid of touch contacts is transferred in 
the same manner via open-source transistors. Characteristics of these 
output transistors are shown in Fig. 4. Under this condition the SAA 1025 
operates as impedance converter. 
Fig. 2 shows a recommended circuit for driving pins 7 . .  . 12 via touch 
contacts, whilst Fig. 3 illustrates the connection of TTL-ICs to these pins. 
All the 30 feasible commands must be coded according to the table 1 for 
addressing the five inputs A .  . . E. Since the leakage currents of the input 
diodes contained in the TTL circuits (emitter diodes of the multi-emitter 
transistor) are too high, pins 7 .  . . 12 of the MOS circuit should be iso- 
lated from the TTL inputs by diodes. 
While the touch contact is inoperative, the MOS input is pulled towards 
zero potential by means of the resistor R1. The existing leakage cur- 
rents must not produce a voltage drop across R1 of more than 0.8 V if a 
signal-to-noise ratio of 0.8 V is to be maintained with respect to the mini- 
mum threshold of 1.6 V. When the touch contact is actuated, current flows 
through the resistors R1, R2 and R3. If the voltage at the input exceeds 
the threshold, the i n ~ u t  transistor starts to conduct and a corresDondina 
signal is traismitted. As the maximum threshold may amount to 2.6 V, 
suitable dimensioning of the resistors R1, R2 and R3 will ensure that 
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-- 
Fig. 2: Arrangement of the touch contacts 

* Matrix 

1 1 1 1  1 1 0 

I I 
SAA1025 i Interface 1 TTL 

Flg. 3: External circuitry for pins 7 .  . -12 

an adequate input signal is always available, having due regard to the 
signal-to-noise ratio. 
As the voltage rises, the decoupling diode starts to conduct when a level 
of approximately - 4.5 V has been reached. and this prevents the voltage 
from rising further. The resistors R2 and R3 should be large enough to 
prevent the current from the T L  input from rising sufficiently high for 
the TTL circuit to be activated even in the case of a possible short- 
circuit at the touch contact. This condition can easly be fulfilled in view 
of the high rating of the protective resistors in series with the touch 
contact, prescribed for safety reasons. 
If necessary, the inputs should be provided with protective capacitors, to 
provide additional protection against stray fields. If the input threshold 
voltage is nevertheless exceeded due to isolated surges, for example 
picture tube flash-overs, such interference is rendered ineffective by an 
integrated protective logic. An input signal is only recognized as valid 
if it exceeds the threshold voltage at least once in each of, three suc- 
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cessive 23.1 ms periods for at least 10 ys. When this happens, an output 
pulse of approximately 23.1 ms duration is transmitted after a processing 
period lasting approximately 46.2 ms. During the output pulse, the output 
transistor shown in Fig. 3 conducts current, i. e. its resistance falls below 
1 kQ. As a result, the TTL circuit shown in Fig. 3 may be activated, for 
example. 

The output signal transmitted from pins 7. .  .I2 acts again upon the input, 
but this cannot cause interference because the inputs are locked while 
an output signal is transmitted. If commands are issued both ultrasonic- 
ally and via the contacts at the television receiver, the direct command 
will always override the ultrasonic command. The coded signals listed in 
the table are always transmitted in pulse form by the SAA 1025 no matter 
whether the command has been issued either ultrasonically or by a 
contact at the television receiver. This provides the further facility of 
controlling additional indicating devices. 

Fig. 4: 
Characteristics of the open-source 
output transistors at pins 7 .  . . 12, with 
admissible power dissipation hyperbolae l )  

a) - - - - Limit of spread for -VDD = 16.5 V 
b) - - - - Limit of spread for -VDD = 19.5 V 

rnA SAA 1025 

I )  These hyperbolae refer to a single transistor. All five output transistors 
may operate simultaneously with the indicated power dissipation. 



Block Diagram of the SAA 1025 

The block diagram of Fig. 5 shows the internal organisation of the 
SAA 1025. 

----- $,--,-- --------- --- ---- - --- ---- ---- -- 1 
I 
I 

0 

0 

voo 

U5 
C 

A 

a 
8 

C 

0 

E 

V 

Flg. 5: Block diagram of the SAA 1025 

The 4.4 MHz input signal is amplified and drives a clock generator con- 
sisting essentially of a flip-flop and an 8 by 1 divider and produces a 
2-phase clock signal with a pulse duty factor of 318 to 518 at 277 kHz. 
Connected to the clock generator is a 3200 by 1 divider which delivers 
pulses with a 23.1 ms spacing for control purposes and for determining 
the measuring time. 

The ultrasonic signal is amplified in a preamplifier and then synchronised 
with the operational clock signal. The signals thus obtained are fed to the 
circuit which measures the duration of the cycle. If this measurement 
reveals too long or too short a cycle, the sequence control is reset, and 
the measuring cycle restarted. 

On a second patti, an 8 by 1 pre-divider is controlled by the synchronised 
ultrasonic signals. This divider determines the channel spacing. The 
command counter is connected to this pre-divider. Together with the test 
circuit, this command counter forms a 7-bit binary counter. The test 
circuit ensures that the 5-bit command counter performs three complete 
counts before the result is evaluated. This excludes the possibility that 
frequencies which are a multiple or a fraction of useful frequencies pro- 
duce wrong commands. The command counter comprises a 5-bit register 
whose contents are compared with the result of the repeat measurement 
before a command can be evaluated. 

All commands are delivered in coded form via the input/output control 
system to outputs A to E in the form of pulses. The inputfoutput control 
system ensures also that the command counter is set when commands 
are produced directly at the input of the TV-receiver. 
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A switch-on normalisation arrangement ensures that all counters and stor- 
age devices are set to the desired initial positions when the supply volt- 
age is switched on. This will only happen when both clock pulses operate 
correctly. The DIA converter control system recodes the commands, so 
that the latter can be used to set the storage devices of the D/A con- 
verters accordingly. 

The basic clock for the D/A output signals is generated by a chain count- 
er which divides the operational frequency by 31. In this way, the avail- 
able 30 pulse duty factors of the D/A squarewave output signals are 
determined. The three storage devices consist of five flip-flop stages in 
each case which can be set in the parallel mode. The information con- 
tained in the chain counter is compared with the stored signals by means 
of exclusive OR elements. In the case of coincidence, the RS output flip- 
flop is set, and reset every time zero is passed in the chain counter. In 
this way, three squarewave output signals are obtained having the same 
frequency determined by the chain counter, their pulse duty factors being 
fixed by the information contained in the storage device. The latter is 
changed by parallel conversion in conjunction with information from the 
chain counter. 

An onloff delay is rendered operative upon the arrival of switching com- 
mands for the mains flip-flop and when a quick-tone command is issued. 
The latter blocks the output flip-flop at pin 2. 



horn TV receinr TBA 1205 



SAA 1130 Development Sample Data 

Thirty Channel Ultrasonic Receiver with Program Store 
for television and radio receivers, remote-controlled without cable. 

Monolithic integrated MOS-circuit in silicon-gate technique. The SAA 1130 
is intended for remote control systems in which 30 different ultrasonic 
frequencies are used to transmit 30 control commands. The recommended 
transmitter is the SAA 1024 produced by INTERMETALL. 

The 30 control commands can be given not only by ultrasonic trans- 
mission, but also by direct inputs to the IC. Furthermore, the additional 
command "Sequential program change" can be fed to the IC via direct 
inputs. 

The SAA 1130 measures the frequency of the arriving signal by counting 
the cycles during a fixed measuring time determined by crystal. All ultra- 
sonic commands are converted into a coded &bit output signal. The 
outputs of the SAA 1130 are TTL-compatible. 

Signals for controlling three analog values, e. g. volume, brightness and 
color saturation, are stored in the SAA 1130 and continuously delivered 
in the shape of square wave voltages. The pulse duty factor of these 
signals determines the level of the analog value. 

The program outputs PA..  . PD are provided for driving the IC cornbi- 
nation SAA 1020/SAA 1021 by INTERMETALL. This combined device 
digitally generates and stores the tuning voltages for the variable capac- 
itance diodes of the tuner and the band-switching signals. Moreover, 
these outputs serve for driving the character generator SAA 1008 which 
performs the visual display of the program number on the television 
screen. In the block diagram of Fig. 1, these two possibilities have been 
indicated. 

from BAA 1130 8 9 10 11 12 

.! 
z 

Cclour saturation 2 

V O b N  
9 

push- buttons - o 

L 

( Mains switch 

Flg. 1: Block diagram of an ultrasonic remote-control system equipped 
with the SAA 1130, including generation of the tuning voltage with 
the SAA 1020/SAA 1021, and program number display by means 
of SAA 1008 
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Fig. 2: 
SAA 1130 in plastic package 
20 A 18 according to DIN 41 866 

Weight approximately 1.2 g 
Dimensions in. mm 

Pjn connections 

1 Ground, 0, Vss 
2 Brightness output B 
3 Color saturation output C 
4 Volume output V 
5 Mains switch output M 
6 Program output PC 
7 Program output PD 
8 D-bit control terminal 
9 C-bit control terminal 

B-bit control terminal 
A-bit control terminal 
E-bit control terminal 
Program output PA 
Program output PB 
Ultrasonic input U 
Input/output T 
Quartz terminal Q 
Supply voltage V D D  

All voitages are referred to  pin 1 (VSS). 

Maximum Ratings 

Drain voltage -VDD 20 V 

Voltage at the other pins vn -30...+0.3 V 

Output currents -10 5 m A 

Ambient operating temperature range Tomb -20...+65 OC 

Storage temperature range Ts -55...+125 OC 

Recommended Operatlng Conditions 

Supply voltage -VDD 18(16.5 . . .  19.5) V 

Ultrasonic input voltage, vus 0.5 V. . .VOD 
peak-to-peak, coupled capacitively 

Input voltages for direct commands, -VIH l 0.8 V 
pins 8.. .12 -V IL  2 4 V 
Clock frequency (sub-carrier freq.) f f  4.4336 MHz 

Characterlstlcs at -Voo = 18 V, f +  = 4.4336 MHz, Tomb = 25 OC 

Current consumption -100 25 m A 

Voltage drop across the open-drain dV < 0.6 V 
output transistors at -10 = 1 mA, 
pins 2 .  . -7, 13 and 14 

output frequency, pins 2 . . . 4  fo 17.6 kHz 

Pulse duty factor of output signal, td to  1/62 . . .62/1 
pins 2 . .  . 4  
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Characteristics, continued 

Stepping delay time at continuous tt 138.6 ms 
command, pins 2 . .  . 4  

Program stepping delay time at 1 1 692.9 ms 
continuous command, 
pins 6, 7, 13 and 14 

On and Off delay in mains controlling t~ 692.9 ms 

Table 1: Ultrasonic input frequencies at f t  = 4.4336 MHz and output code 

Ultrasonic 
channel No 

Center Command Output code 
frequency pins 8 . .  .12 
Hz E A B C D  

Sequential progr. change 
Mains Off 
Sound Off 
Color saturation 4- 
Normalisation 
Color saturation - 
Additional command 21 
Brightness + 
Additional command 22 
Brightness - 
Additional command 23 
Volume f 
Additional command 24 
Volume - 
Additional command Z5 
Program 1 
Program 2 
Program 3 
Program 4 
Program 5 
Program 6 
Program 7 
Program 8 
Program 9 
Program 10 
Program 11 
Program 12 
Program 13 
Program 14 
Program 15 
Program 16 

L H H H H  
H L H H H  
L L H H H  
H H L H H  
L H L H H  
H L L H H  
L L L H H  
H H H L H  
L H H L H  
H L H L H  
L L H L H  
H H L L H  
L H L L H  
H L L L H  
L L L L H  
H H H H L  
L H H H L  
H L H H L  
L L H H L  
H H L H L  
L H L H L  
H L L H L  
L L L H L  
H H H L L  
L H H L L  
H L H L L  
L L H L L  
H H L L L  
L H L L L  
H L L L L  
L L L L L  
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Explanation of the Commands 

The additional command Z1 is provided for the recall of the, program 
number display on the TV screen by means of the INTERMETALL char- 
acter generator SAA 1008. The additional commands 24 and 25  act upon 
pin 16 (T) through which, via the D/A-converter SAA 1020/1021 for tuner 
control, fine tuning of the tuner is carried out. The additional commands 
22 and 23 are avallable for further applications which may be required. 

The TV receiver is switched on - with a delay of approximately 0.7 
seconds - if either one of the program selection commands 1 . . .16 or 
the sequential program change command is given. The sound Off com- 
mand results in the open-drain transistor at the volume output being 
blocked, again with a 0.7 second delay. Sound is restored without delay 
if one of the commands "sound Off", "volume +" or "volume -" is given. 

The command "normalisation" has the effect of causing the output sig- 
nals at the color saturation and brightness outputs to assume the pulse 
duty factor 32/31. 

The center frequencies of the ultrasonic channels indicated by the table 1 
are determined in accordance with the clock frequency by the equation 
given below: 

f t  - (97 + US channel No) 
f", = 12 800 

Design and Operation Mode of the SAA 1130 

The function of the SAA 1130 will be explained with reference to the 
various pins. 

Pin 1 - ground, 0, Vss 
Positive pole of the supply voltage. All voltages are referred to this 
potential. 

Pin 18 - supply voltage Voo 
Negative pole of the supply voltage 

Pins 2, 3 and 4 - analog outputs brightness, color saturation and volume 
These three outputs are the drain terminals of the DIA-converter output 
transistors. A square wave output voltage is produced when resistors are 
inserted between the outputs and VDD. The frequency of these square 
wave voltages is approximately 17.5 kHz, the pulse duty factor being 
variable in 62 steps between 1/62 and 6211. The given information is 
contained in the pulse duty factor and thus in the mean value of the 
potential drop which occurs across the external load resistor. After 
smoothing by RC networks, direct voltages are obtained whose amplitude 
determines brightness, volume and color saturation respectively. 
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Approximately 115 ms after the onset of an ultrasonic command, the 
pulse duty factor is advanced by one step. In the case of a continuous 
signal, further steps follow at intervals of 138.5 ms until the final value is 
reached. The time needed to traverse the entire range of variation is 
8.5 seconds. For the duration of the pulse, the open-drain output tran- 
sistor is turned on, having a voltage drop of max. 0.6 V at 1 mA output 
current. 

When the supply voltage is switched on the output signals of the analog 
outputs are normalised to the pulse duty factor 32/31. About 0.7 seconds 
after the onset of the sound Off command, the open-drain transistor at 
pin 4 is blocked. The sound is restored without delay when one of the 
commands "sound Off", "volume $" or "volume -" is given. The sound 
suppression is also lifted when the TV receiver is switched on after 
having been switched off. 

Pin 5 - mains switch output M 
Connected to this output is the drain terminal of an open-drain transistor 
which, in the On-condition of the TV receiver, effects a voltage drop of 
less than 0.6 V at 1 mA output current. With an admissible output current 
of - 5 rnA and a supply voltage of 18 V, a relay can be driven directly 
from pin 5 if its coil resistance is at least 3 kR. However, activation of a 
driver transistor, a thyristor or a triac is equally feasible. The output tran- 
sistor is controlled by the mains flip-flop. 

If the TV receiver is to be switched on or off either ultrasonically or by 
direct command, this command will have to be maintained for at least 
0.7 seconds before the mains flip-flop responds. If, after the supply volt- 
age VDD has been applied, the SAA 1130 is normalised by its internal On- 
standardisation, the mains flip-flop will assume a position which results 
in a blocked output transistor. At the same time, the blocked output tran- 
sistor causes the D/A-converters to lock, so that the pulse duty factors 
of the output signals appearing at the analog outputs cannot change 
while the TV receiver is switched off. 

There are three ways in which the TV receiver can be switched on: 

by any of the 16 program commands; 

by the command "sequential program change" which can only be ef- 
fected by direct input; or 

by connecting pin 5 to Vss for at least 10 ps. 

The TV receiver is switched off by a "mains Off" command. After switch- 
off, the mains flip-flop remains locked for 23.1 ms, so that renewed switch- 
on by the connection of pin 5 to Vss can only take place after the lapse of 
this time. 

Pins 8 . .  .12 - A-bit . . . E-bit control terminals 

Pins 8.. . 12 serve as inputs for commands originating at the TV receiver 
itself and, at the same time, as outputs for ultrasonically transmitted com- 
mands. Since the inputs of the MOS circuit have a very high impedance, 
actuation by means of touch contacts is possible. The leakage currents 
of the integrated protection diodes connected to the inputs amount to 
less than 100 nA at 25 OC. Fig. 3 shows a circuit arrangement suggested 
for driving the pins 8 . .  . 12 by means of touch plates. Fig. 4, moreover, 
illustrates how a TTL circuit may be driven by pins 8.. . 12. 
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- 1  I 1 I I I A I 
V -  Sequent101 

Mains off C+ C -  B+ B- V+ program change 

Flg.3: Driving the control terminals pins 8 . .  .I2 by touch plates on the 
TV set 

Input 
transistor 3 Matrix 

SAA1130 , Interface ; TTL- circuit 

Fig. 4: Diagram showing how the SAA 1130 is connected to a TTL circuit 

If all or some of the 31 envisaged commands are to be fed directly to the 
IC, they will have to be coded according to the table 1 shown on page 54. 
If such a coded command is issued by an electronic touch plate, it will 
be issued in the same code as a low-ohmic pulse via the open-source 
output transistor at pins 8.. . 12. In this mode the SAA 1130 acts as an 
impedance transformer. The characteristics of the output transistors are 
illustrated in Fig. 5. 

Since the leakage currents of the input diodes contained in the TTL cir- 
cuits (emitter diodes of the multi-emitter transistor) are too high, pins 
8 .  . . 12 of the MOS circuit should be isolated from the TTL inputs by 
diodes (Fig.4). While the touch contact is inoperative, the MOS input is 
pulled towards zero potential (Vss) by means of the resistor R1. These 
leakage currents must not produce a voltage drop across R1 of more 
than 0.8 V if a signal-to-noise ratio of 0.8 V is to be maintained with 
respect to the minimum threshold of 1.6 V. 
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Flg. 5: Characteristics of the open-source output transistors at pins 
8 . .  . 12, with admissible power dissipation hyperbolae. These 
hyperbolae refer to a single transistor. All five output transistors 
may operate simultaneously with the indicated power dissipation. 

a) - - - - - limit of spread for -VDD = 16.5 V 

b) - - - - - limit of spread for -VDo = 19.5 V 

When the touch contact shown in Fig. 4 is actuated, current flows through 
the resistors R1, R2 and R3. If the voltage drop across resistor R1 ex- 
ceeds the specified V J L  minimum value of 4 V, the input transistor con- 
ducts, and a corresponding signal is transmitted. Suitable dimensioning 
of the resistors R I .  R2 and R3 will ensure that an adequate input signal 
is  always available, having due regard to the signal-to-noise ratio. As the 
input voltage rises, the decoupling diode starts to conduct when a level 
of approximately - 4.5 V has been reached, and this prevents the input 
voltage from rising further. The resistors R2 and R3 have to be large 
enough to prevent the current from the TTL input from rising sufficiently 
high for the TTL circuit to be activated even in the case of a possible 
short-circuit of the touch plates. This condition can easily be fulfilled in 
view of the high rating of the protective resistors in series with the touch 
plates prescribed for safety reasons (see VDE 0860). 
If necessary, the inputs should be provided with protective capacitors. 
to give additional protection against stray fields, see Fig. 4. If the input 
threshold voltage is nevertheless exceeded due to isolated surges, for 
example picture tube flash-overs, such interference is rendered ineffec- 
tive by a built-in protective logik. An input signal is only recognized as 
valid if it surpasses the threshold voltage within three 23.1 ms cycles for 
at least 10 ps per cycle. When this happens, an output pulse of 23.1 ms 
duration is transmitted after a processing period lasting 46.2 ms. During 
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this output pulse, the output transistor shown in Fig. 4 is conducting. As 
a result, the TTL circuit shown in Fig. 4 may be activated, for example. 

The output signal transmitted from pins 8.. . 12 acts again upon the in- 
puts, but this cannot cause interference because the inputs are locked 
while an output signal is transmitted. If commands are issued both ultra- 
sonically and via the contacts at the TV receiver, the direct command 
will always override the ultrasonic command. 

The coded input signals listed in the table 1 are transmitted by the SAA 
1130 always in the shape of pulses, irrespective of whether the command 
is issued ultrasonically or directly. It is therefore possible, for example, 
to drive additional indicating devices by means of the SAA 1130. 

Pins 6.7.13 and 14 - program outputs PA.  . . PD 

From these outputs the information on the selected program can be ob- 
tained statically in binary-coded form. The code is shown by the table 2. 
The output transistors are open-drain transistors whose voltage drop is 
below 0.6 V at an output current of 1 mA. 

TV programs are chosen either selectively (by the commands "Pro- 
gram 1 . . . Program 16") or sequentially (command "Sequential program 
change"). For sequential program selection, the program information is 
changed step-wise in the upward sense. If the "Sequential program 
change" command is given continually, the first change of program takes 
place after 115 ms, and every further change at 0.7 second intervals. After 
program 16 has been reached, it is followed again by program 1. 

When the supply voltage VDD is applied to the SAA 1130, the program 
store is automatically set to program 1. If the TV receiver is switched on 
by the command "Sequential program change", this command is bound 
to be interrupted after switch-on, before further program-stepping is 
rendered possible by a new command being issued. 

Pin 15 - ultrasonic input U 

Ultrasonic signals amplified to at least 500 mV (peak-to-peak) are ap- 
plied to this input via a capacitor. The integrated input amplifier is biased 
automatically and has an input resistance exceeding 1 MQ. 

The first ultrasonic pulses arriving at pin 15 are followed by a prepara- 
tory period of approximately 23 ms. Then follows a measuring period of 
twice 23.1 ms. After an interval of twice 23.1 ms, this is followed at the 
pins 8 .  . . 12 by an output pulse of 23.1 ms duration, coded according to 
the table 1. The execution of those commands being processed in the 
SAA 1130 itself also takes place during these output pulses. If a perma- 
nent signal appears at the ultrasonic input, the interval between the out- 
put pulses amounts to 138.5 ms. 

During the entire reception period, a resettable counter tests the duration 
of the input signal periods. If the intervals between any two ultrasonic 
pulses are less than 20.7 ps or greater than 31.6 ys, the signal is not 
evaluated, and the evaluation circuit is reset to its initial state. After 
about 15 ps, the ultrasonic receiver's readiness to receive signals is 
restored. In this way, undesired signals at frequencies below 31.6 kHz 
and above 48.3 kHz are rendered ineffective. 



SAA 1130 
Pin 16 - inputfoutput T 

Pin 16 is an input as well as an output terminal. When the SAA 1130 is 
tested i t  serves as input for a blocking signal. If 24 or Z5 command is 
issued, the SAA 1130 transmits, in addition to the binary-coded output 
signal at pins 8 . .  . 12, a further output signal in the shape of a pulse at 
pin 16 whose duration, in the case of a 24 command, is 21.6 ps and, in 
the case of a 25 command, 23.1 ms. These pulses actuate the fine tuning 
of the tuner via the tuner control IC set SAA 1020lSAA 1021 by INTER- 
METALL. 

Pin 17 - quartz terminal Q 
A color sub-carrier crystal (4.4336 MHz) is connected between this pin 
and Vss. A 5.6 MQ resistor between pin 17 and VDD determines the bias 
of the integrated oscillator circuit. The accuracy of the crystal-controlled 
frequency determines the evaluation accuracy of the ultrasonic receiver. 

Table 2: Output code at pins 6.7. 13 and 14 

Program Code 
number I PA PB PC PD 

L  L  L  L  
H L L L  
L H L L  
H H L L  
L L H L  
H L H L  
L  H H L  
H H H L  
L  L L  H  
H L L H  
L H L H  
H H L H  
L  L H H  
H L H H  
L H H H  
H H H H  

Block Diagram of the SAA 1130 

Fig. 6 is a block diagram which shows the internal layout of the SAA 1130. 
These will now be explained in further detail. 

The integrated 4.4 MHz oscillator drives a clock generator which, es- 
sentially, consists of a 4 by 1 divider and an 8 by 1 divider. This generator 
produces a 1 MHz and a 277 kHz two-phase clock signal. The slow clock 
has a pulse duty factor of 315. Its purpose is to synchronise the whole IC, 
except the D/A-converter and the cycle counter. 

The 6400-by-1 divider produces the stepping clock signal for the opera- 
tion control. This unit is the central control unit of the ultrasonic receiver. 
It determines the measuring times and the entire time sequence of com- 
mand evaluation. 
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The ultrasonic signal is fed to a preamplifier via pin 15 and then syn- 
chronised with the operational clock signals. The measurement of the 
cycle time takes place by resetting a counter clocked with a 1.1 MHz 
frequency. If the counter is  reset before a predetermined count has been 
attained, then the ultrasonic frequency was too high. If the counter 
reaches its final position, then the ultrasonic frequency was too low. In 
either case the evaluation of the ultrasonic slgnal will be interrupted at 
once, i. e. the operation control unit is reset and the test cycle recom- 
mences. 

Flg. 6: Block diagram of the SAA 1130 

The synchronised ultrasonic signal is also taken to an 8-by-1 divider. The 
320 Hz spacing between ultrasonic channels is determined by this 
divider, to which the 5-bit command counter and a 2-bit test counter are 
connected. This test circuit ensures that the command counter will have 
performed three counts before the result is evaluated. The count of the 
command counter is stored in the intermediate store after the first count- 
ing operation. After the second counting operation, the new count of the 
command counter is compared with the information contained in the 
intermediate store. Evaluation takes place only if parity has been achieved. 

All commands which have been issued are transmitted in pulsed shape 
to outputs A . .  . E (pins 8. .  . 12) via an input/output control unit. In the 
case of direct feed-in, this control unit ensures that the command counter 
is set correctly. 

The program store is provided in the form of a settable Cbit binary 
counter. In the standby condition, program information is stored. 
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The D/A-converter is a pulse width modulator. It consists of four chain 
counters, three RS flip-flops and the control unit. The chain counters 
divide the high clock frequency (1.1 MHz) by 63. In this way, the 62 fea- 
sible pulse duty factors of the square wave output signals at the analog 
outputs (pins 2 . .  .4) are being determined. A chaln counter and an RS 
flip-flop are allocated to the three outputs in each case. In the norrnalised 

I 
mode, the zero passage of the reference counter is displaced by 32 
counts in comparison with the zero passages of counters 6, C or V. If 
the reference counter reaches zero, all the output flip-flops are set in 
such a way that the output transistor conducts. On zero passage of the 
counters B, C or V, the respective flip-flop is reset and the output tran- 
sistor blocked. At the output, a square wave voltage with a pulse duty 
factor of 32/31 is thus created. If this factor is to be varied, then the 
associated counter is held back by one clock cycle while the reference 
counter and the other two chain counters continue their count. Owing to 
this retardation, the counter concerned reaches zero passage one clock 
cycle later. and the pulse duty factor at the output will now be 33/30. 
A variation of the pulse duty factor in the other sense is obtained in that 
the relevant chain counter completes its count and the reference counter 
and the other two chain counters are held back by one clock cycle. In 
that case the pulse duty factor of the associated analog output will 
be 31 132. 

The delay circuit is activated in the case of the change-over commands 
for the mains flip-flop and in the case of a quick-tone command. 

An internal normalisation arrangement ensures that all counters and stor- 
age devices are reset to the desired initial position when the supply 
voltage VDD is switched on. 
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TAA 790 Not recommended for new designs. 
Successor types : TBA 940/950, TDA 9400/9500 

Controlled Pulse Generator 

Monolithic integrated circuR for pulse separation and line synchronization 
in television receivers. 

The TAA 790, comprising the sync separator with noise suppression, the 
phase comparator, a switching stage for automatic changeover of noise 
immunity, and the line oscillator, is designed to replace the shaded part 
in the block diagram of a conventional television receiver (see Fig. 1). The 
feedback of the reference pulses from the line transformer to the phase 
comparator is no longer required, since the control loop for the line 
synchronization is closed within the TAA 790. Thus synchronization is not 
dependent on the shape of the flyback pulse. 

Sound I F A m p l i f i  
Audi Ampliior 

I I I 

Vdeo IF Amplifier 
Tumr and Demodulator 

Video Arr@fier 

A A I 

AGC 
I 1  

1 

Vertical 
Output Stage 

Fig. 1: Block diagram of a conventional television receiver 

Fig. 2: 
TAA 790 in dual in-line (Dil) 
plastic TO-1 16 package 
20 A 14 according to DIN 41 866 

Weight approx. 1.1 g 
Dimensions in mm 



TAA 790 

Flg. 3: Test circuit. Tolerance of all external components It: 1 %. 

All voltages are referred to pin 14. 

Maxlmurn Ratings 

Voltages v 2  

V8, V9 

v 6  

v7 

Currents 17 

18, I 9  

Power dissipation at pin 13 v 1 3  ' 113 

Ambient operating temp. range Tomb 

10 

-5 

o v . .  

20 

10 

1 

160 

o . . .  

Recommended Operatlng Condltlons for the circuit shown in Fig. 3 

Voltage at pin 2 

Input video signal 
(pos. sync pulses) 

Currents 
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Characteristics 
for Tomb = 25 OC, fo = 15 625 HZ ') in the test circuit Fig. 3 

Stabilized voltage v13 8.5 

Current consumption 12 6...14 

Amplitude of the line and 
frame sync pulses 

Amplitude of the output pulses VIOP 2 
(pin 1 unloaded) 

Output resistance at pin 1 ROU~I 1 

Output pulse duration t I 11 . . .  16 

Phase shift between leading edges of 
output pulse V1 and line sync pulse V7 
(see Fig. 4 . . . 7 2)) 

TAA 790:1 with resistor R611.4 = 100 k!J tv 1.2 k 0.5 

TAA 790:2 without resistor t~ 1.2 k 0.5 

TAA 790:3 with resistor R6113 = 100 kQ tV 1.2 A 0.5 

Frequency pull-in range of AFC Circuit k df 750 

Slope of AFC circuit dfo/dt, 2 

I 
I 
I Oscillator voltage 

0 I at pin 11 
O 20-1 LO M) us 

I 

Output pulse ijoLJ-L MI -W 5 I. 

at pin 1 

"7Gt  

Line sync pulse 
at pin 7 

Fig. 4: Oscillator voltage Vlr, output pulse V I ,  
and line sync pulse V7 as a function of time. 

I )  Line frequency to German TV standard. By modifying the value of C7. 
the TAA 790 can also be used for other TV standards. 

') No special delivery of types of a certain group is possible. 
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Fig. 5: 
Positive time shift 
(image to the right) 
as a function of the resistance 
between pins 6 and 13 

Fig. 6: 
Negative time shift 
(image to the left) 
as a function of the resistance 
between pins 6 and 14 

At, - 4 

0 
I00 ZOO kR 0 ---- '6/13 

Fig. 7: 
Time shift versus duration of 
input pulses at pin 9 
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Design and Operating of the TAA 790 

( Horizontal 
Output Stage L---- I 

Fig. 8: Operating ~ i r cu i t  

The two-stage sync separator separates the synchronizing pulses from 
the composite video signal. A noise suppression signal may be applied 
to pin 8. In the phase comparator, the differentiated output pulses of the 
sync separator are compared with a signal derived from the oscillator. 
The output signal of the phase comparator is connected to the control 
input of the oscillator through a filtering network, whose parameters are 
changed depending on the state of synchronism. A switching stage 
changes the filtering network to large bandwidth operation in the non- 
synchronous state, which facilitates pull-in and ensures noise-free 
operation in the synchronous state. With the addition of a transistor 
BF 120 the output pulses of the TAA 790 can be used to drive a line output 
tube. 

The positive supply vpltage is connected via series resistors to pins 
2 and 13, the negative pole to ground pin 14. A filtered voltage (filtering 
network R13, C8) is required at pin 2. The voltage at pin 13 is stabilized 
by an internal Zener diode. 

The input video signal (pos. sync pulses) is fed to pin 9 of the IC through 
an RC coupling network C1, C2, R7, R2. The base of the noise suppres- 
sion stage is connected to pin 8 and is held "ON" by a current supplied 
by resistor R5. If noise suppression is required, an additional inverted 
video signal (neg. sync pulses) must be applied to pin 8. 
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The sync separator output is connected to pin 7. The separated pulses 
are available at resistor R6. They are then fed to the integrating network 
of the vertical amplifier and through coupling filter C3, C4. C72. R4, R6. 
to pin 3 of the phase comparator (reference frequency input). The com- 
parison signal is internally fed from the oscillator to the phase com- 
parator. 

The oscillator capacitor C7 (Styroflex type with k 5 O/O tolerance) is con- 
nected to pin 11. A DC control voltage is needed at pin 12. This control 
voltage is adjustable by means of potentiometer P. It is obtained from 
the stabilized voltage at pin 13 by means of the voltage divider RB, P, 
R9 and R10. The control signal synchronizing the oscPllalor is supplied 
from the phase comparator through pin 4. It is fed into the voltage 
divider at junction point R9, RIO. From pin 1 the output signa4 of the 
oscillator is available as a rectangular pulse signal. This signal serves 
to drive the horizontal amplifier. 

Pin 6 is intended for the adjustment of the phase shift tv (see Figs. 4 . .  .7) 
and accordingly the horizontal position of the image on the screen of the 
picture tube. A resistor connected between plns 6 and 13 increases tv 
and displaces the image to the right (see Fig. 5). A resistor connected 
between pins 6 and 14, displaces the image to the left, t, becoming 
smaller or negative (see Fig. 6). A change in tv causes the same change 
in the output pulse duration, t ~ .  

The switchi-ng stage has an ~~~~~~~~~y function. When the two signals 
supplied by the sync separator and the oscillator respectively are in 
synchronism, pin 10 is switched from high to very low resistance to 
ground. Thus an additional RC network R7. C9 is paralleled to the 
smoothing capacitor C10, so enlarging the filter tlme constant. By this 
means the control signal generated in the phase comparator is smoothed, 
so providing noise-free operation In the synchronous state. 



TBA 800 C 
5 W Audio Power Amplifier 

The TBA 800 C is a monolithic integrated class B push-pull power am- 
plifier in a 12-lead dual in-line plastic package with leads specially formed 
to facilitate automatic insertion of the device in suitable punched printed 
circuit boards. The external cooling tabs enable 2.5 W power output to 
be achieved without external heat sink and 5 W power output using a 
small area of the printed circuit board copper as a heat sink. 

The TEA 800 C provides 5 W power output at 24 V supply voltage 16 R 
load impedance and works with a wide range of supply voltage (5to 30V). 
It gives high output current (up to 1 A), high efficiency (70% at 4Woutput). 
very low harmonic distortion and no cross-bver distortion. 

Fig. 1: Test circuit 

Flg. 2: 
TEA 800 C in dual in-line 
plastic package 

Weight approx. 1.5 g 
Dimensions in mrn - 122  - - 
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All voltages are referred to pins 9 and 10. 

Maxlmum Ratings 

Supply voltage V1,V3 30 V 

Output peak current 
non repetitive 112 2 A 

repetitive 112 1.5 A 

Power dissipation 
at Tamb = 70 O C  Ptot 1 W 

at Tl.b = 75 OC Piot 5 W 
Junction temperature Ti 150 O C 

Storage temperature range Ts -25...1-85 OC 

Characteristics 
for Ve = 24 V ,  R L  = 16 Q ,  f = 1 kHz. Tomb = 25 OC in  the test circuit Fig. 1 

Quiescent output voltage v12 12 (11 . . .13) V 

Quiescent current consumption 1,  + I 3  9 (< 20) rn A 

Bias current 18 < 5  PA 

Output power PO > 4.4 W 
d k = 10% 

Input sensitivity V8 80 mV 
f o rPo  = 5 W  

lnput resistance rs 5(>  1) MQ 

Frequency response (- 3 dB) f3 d8 40 . . .20 000 Hz 

Distortion at 0.05. . .2.5 W k 0.5 "10 

Voltage gain with feedback Gv 42 (39 . . .45) dB 
as shown in Fig. 1 

Open loop voltage gain Gv 80 dB 

lnput noise 

Efficiency at Po = 4 W 

Thermal resistance 
Junction to ambient air 

Junction to tab Rthr 12 OC/W 
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Fig. 3: 
Output power 
versus supply voltage 
in the test circuit Fig. 1 

W TBA 800C 

Fig. 5: 
Distortion factor versus frequency 
in the test circuit Fig. 1 

O/O TBA 800C 

Fig. 4: 
Distortion factor 
versus output power 
in the test circuit Fig. 1 

Flg. 6: 
Frequency response 
in the test circuit Fig. 1 

dB TBA 800C 
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Fig. 7: Fig. 8: 
Power dissipation and efficiency Quiescent current consumption 
versus output power versus supply voltage 
in the test circuit Fig. 1 in the test circuit Fig. 1 

- 6  
Fig. 9: 
Permissible power dissipation 
versus side length of two identical 
square copper areas on a p.c. 
board for Tomb < 55 O C ;  see Fig. 16 

W TBA BOO C 

mA TBA 8OOC 

- "8 
flg. 10: 
Permissible power dissipation 
versus ambient temperature 

W TBA 800 C 
5 

St 4 

I 
2 

1 

0 
-25 0 25 50 75 100 150 200 T 
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Flg. 11: Operating circuit with the load connected to the positive pole of 
the supply voltage. This configuration entails a smaller number 
of external components and can be used at low supply voltages. 

Fig. 12: Operating circuit with the load connected to the negative pole 
of the supply voltage (ground). There is no bootstrap connection 
and hence there is a greater loss of potential output swing. This 
circuit is only for use at high supply voltages. 

In the absence of "bootstrap", the reduction in the upper part of 
the wave is greater than in the lower part. If pin 3 is left open 
circuit, this automatically inserts two integrated diodes (internally 
connected to pin 3, see Fig. 17) and this enables a symmetrical 
wave to be obtained at the output. 

For this circuit an excellent supply voltage ripple rejection is 
obtained by connecting a capacitor (10 to 100 pF. 25 V) between 
pin 7 and ground. 
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Fig. 13: 
Distortion factor versus output 
power in the circuit Fig. 12 

*lo TBA 8OOC 

Fig. 14: 
Output power versus supply 
voltage in the circuit Fig. 12 

W TBA 800C 
10 

e 8 

I ,  
4 

2 

0 
0 5 10 15 20 25V 

Output 

3 
Fig. 15: Operating circuit. The bootstrap capacitor of 100 pF between pins 

12 and 4 enables the same electrical characteristics as circuit of 
Fig. 1 to be achieved. For low supply voltage operation, e. g. 9 to 
14 V. a 150 Q resistor is connected between pins 1 and 4. 

For this circuit an excellent supply voltage ripple rejection is 
obtained by connecting a capacitor (10 to 100 pF, 25 V) between 
pin 7 and ground. 
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Mountlng Instructions 

The tabs on the TBA 800 C can be used to conduct away the heat gener- 
ated in the integrated circuit so that the junction temperature does not 
exceed the permissible maximum temperature of 150°C. At an output 
power up to 2.5 W the tabs themselves are sufficient large. At higher out- 
put power these tabs have to be connected to additional heatsinks. These 
may be copper foil areas on the p. c. board soldered to the tabs as shown 
in Fig. 16. The required side length of two identical square heat sink 
areas for an ambient temperature of Tomb = 55 OC is shown in Fig. 9. The 
thickness of the copper layer 35 pm. 

Procedure to calculate the area of copper needed 

1) Calculate maximum power to be dissipated 

( V ~ r n o x ) '  Piof = 0.4. - 
8 - RL + V ~ r n o x  * Quiescent current consumption 

where 
V e m o x  = maximum value of supply voltage (increase by 10% if not 
stabilized) 

RL = load resistance 

The quiescent current consumption can be read from Fig. 8. For worst 
case calculations take the maximum value, 20 mA. 

2) Fig. 16 gives the required side length I of one square copper foil area. 

Examples 

a) Ve = 24 V not stabilized, RL = 16 Q 

Ptoi = 0.4. 
(24 + 2.4)= 

8 -16  
+ (24 -t- 2.4) - 20 . 10-3 = 2.6 W 

Fig. 9 gives a side length of I = 25 mm approximately. 

For geometries different from the one of Fig. 16 note that copper areas 
near the tabs have better efficiency as regards power dissipation. There- 
fore additional safety factors must be added for worst case designs. 

b) Vg = 12 V stabilized, RL = 8 Q 

122 
Piof = 0.4 . - + 12 . 2 0 .  10-3 = 1 W 

8 . 8  

Fig. 9 shows that no heat sink is required if Tomb 55 OC. 
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Fig. 16: Copper foil layer on the p. c. board as an additional heat sink 

Fig. 17: Internal circuitry 



TBA 940 
Controlled Pulse Generator for Thyristor Line Output Stages 

Monolithic integrated circuit for pulse separation and line synchronlzation 
in TV receivers with thyristor line output stage. 

The TBA 940 is an advanced version of the TAA 790. It comprises the 
sync separator with noise suppression, the frame pulse integrator, the 
phase comparator, a switching stage for automatic changeover of noise 
immunity, the line osci,llatoi with frequency range limiter, a phase control 
circuit and the output stage. 

It delivers a prepared frame sync pulse for triggering the frame oscillator. 
The phase comparator may be switched for video recording operation. 
Due to the large scale of integration few external components are needed. 

Fig. 1: Block diagram and test circuit 

Fig. 2: 
TBA 940 in dual In-line (Dil) 
plastic TO-1 16 package 
20 A 14 according to DIN 41 866 

Weight approx. 1.1 g 
Dimensions in mm 



TBA 940 
All voltages are referred to pin 1 

Maximum Ratlngs 

Supply current (see Fig. 6) 

lnput current 

lnput voltage 

Output current 

Output voltage 

Switch-over current 
for video recording operation 

Flyback peak pulse current 

Phase correction voltage 

Ambient temperature 

Recommended Operatlng Condltlons for operating circuits Figs. 4 and 5 

Input current during the sync pulse 15 > 5  PA 
BAS input signal Vin PP 3 6 V . 

lnput current during 
the line flyback pulse 

Switch-over current 18 > 2  m A 

Time difference between the output t d < 20 P 
pulse at pin 2 and the flyback pulse 
at pin 10 

Current consumption (see Fig. 6) 13 2 45 m A 

Ambient operating temp. range Tomb 0...60 OC 

Characterlatics 
for Tomb = 25 OC, fo = 15 625 Hz I )  in the test circuit Fig. 1 

Amplitude of the frame pulse v 7  > 8  V 

Frame pulse duration t7 > 150 Vs 
Output resistance at pin 7 Rout7 lO(7.5 ... 13) kR 
(high state) 

Amplitude of the v6 > 8  V 
complete sync signal 

Output resistance at pin 6 Rouf6 2.5 . . . 4.5 kR 
Output pulse duration 

Residual output voltage 
at 12 = 20 mA 

12 4 . . . 8  cis 

V I  res < 0.55 V 

I )  By modification of the frequency determining network at pins 13 and 
14 the TBA 940 can also be used for other line frequencies. 
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Oscillator frequency f.2 15625f 1562 Hz 
for CI~II = 10 nF, R I ~ I  = 10.5 kR 
Frequency pull-in range + - - A f F  400,..1000 Hz 

Frequency holding range +--AfH 400 . . .  1000 Hz 

Slope of phase comparator dfddtd 2 kHz/ps 
control loop 

Gain of phase control dtd/dt, 20 

Phase shift between leading edge 1, -1...+3.5 ps 
of BAS signal and line flyback pulse l )  

at t5 = 4.7 ps, t10 = 12 ps, t, = 5 ~ s ,  
pin 11 open circuit, see Fig. 3 

Fig. 3: Phase relations of the TBA 940. 

I )  The limited flyback pulse should overlap the BAS signal sync pulse 
on both edges. 

80 
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r 2 O m s q  

Frame 

TBA 940 

Fig. 4: Operating circuit 

Fig. 5: Another possibility for line frequency adjustment 

') Input circuitry must be  optimized. 
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Design and Operation Mode 

The sync separator separates the synchronizing pulses from the com- 
posite video signal (BAS signal). The noise inverter 'circuit, which needs 
no external components, in connection with an integrating and differ- 
entiating network frees the synchronizing signal from distortion and 
noise. 

The frame sync pulse is obtained by multiple integration and limitation 
of the synchronizing signal, and is available at pin 7. The RC network 
hitherto required between sync separator and frame oscillator is no 
longer needed. Since the frame sync pulse duration at pin 7 is subject 
to production spreads it is recommended to use the leading edge of this 
pulse for triggering. 

The frequency of the line oscillator is determined by a 10 nF Styroflex 
capacitor at ptn 13 which is charged and discharged periodically by two 
internal current sources. The external resistor at pin 14 defines the 
charging current and consequently in conjunction with the oscillator 
capacitor the line frequency. 

The phase comparator compares the sawtooth voltage of the oscillator 
with the line sync pulses. Simultaneously an AFC voltage is generated 
which influences the oscillator frequencv. A frequency rarrge limiter 
restricts the frequency holding range. 

The oscillator sawtooth voltage, which is in a fixed ratio to the line sync 
pulses, is compared with the flyback pulse in the phase control circuit, 
in this way compensating all drift of delay times in driver and line output 
stage. 'The correct phase position and hence the horizontal position of 
the picture can be adjusted by the 10 kR potentiometer connected to 
pin 11. Within the adjustable range the output pulse duration (pin 2) is 
constant. Any larger displacements of the picture, e. g. due to non-sym- 
metrical picture tube, should not be corrected by the phase potentio- 
meter, since in all cases the flyback pulse must overlap the sync pulse 
on both edges (see Fig. 3). 

The switching stage has an auxiliary function. When the two signals 
supplied by the sync separator and the phase control circuit respectively 
are in synchronism a saturated transistor is in parallel with the integrated 
2 k 8  resistor at pin 9. Thus the time constant of the filter network at 
pin 4 increases and consequently reduces the pull-in range of the phase 
comparator circuit for the synchronized state to approximately 50 Hz. 
This arrangement ensures disturbance-free operation. 

For video recording operation this automatic switchover can be blocked 
by a positive current fed into pin 8, e. g. via a resistor connected to pin 3. 
It may also be useful to connect a resistor of about 680 Q or 1 kQ between 
pin 9 and ground. The capacitor at pin 4 may be lowered, e. g, to 0.1 yF. 
This alterations do not significantly influence the normal operation of the 
IC and thus do not need to be switched. 
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The output stage delivers at pin 2 output pulses of duration and polarity 
suitable for driving the line driver stage. If the supply voltage goes down 
(e.g. by switching off the mains) a built-in protection circuit ensuresdefined 
line frequency pulses down to V3 = 4 V and shuts off when Vg falls below 
4 V, thus preventing pulses of undefined duration and frequency. Con- 
versely, if the supply voltage rises, pulses defined in duration and fre- 
quency will appear at the output pin as soon as V3 reaches 4.5 V .  In the 
range between V3 = 4.5 V and full supply the shape and frequency of the 
output pulses are practically constant. 

Fig. 6: 
Graph for deterrninhg the 
supply series resistor RS 



'TBA 950, TBA 950:F 
Controlled Pulse Generators for Transistor Line Output Stages 

Monolithic integrated circuit for pulse separation and line synchronization 
in TV receivers with transistor line output stage. 

The TBA 950 is an advanced version of the TAA 790. It comprises the 
sync separator with noise suppression, the frame pulse integrator, the 
phase comparator, a switching stage for automatic changeover of noise 
immunity, the line oscillator with frequency range limiter, a phase control 
circuit and the output stage. 

It delivers prepared frame sync pulses for triggering the frame oscillator. 
The phase comparator may be switched for video recording operation. 
Due to the large scale of integration few external components are 
needed. 

The 950 is delivered in two groups having different output pulse durations. 
The TBA 950:F is designed for TV receivers according to the French 
standard. 

Fig. 1: Block diagram and test circuit for the TBA 950 

Fig. 2: 
TBA 950 in dual in-line (Dil) 
plastic TO-116 package 
20 A 14 according to DIN 41 866 

Weight approx. 1.1 g 
Dimensions in rnrn 



TBA 950 

Flg. 3: Block diagram and test circuit for the TBA 950:F 

All voltages are reterred to pin 1. 

Maximum Ratings 

Supply current (see Fig. 8) 

lnput current 

lnput voltage 

Output current 

Output voltage 

Switch-over current 
for video recording operation 

Flyback peak pulse current 

Phase correction voltage 

Ambient temperature 

I10 5 

v1 I o . . . v3  
Tomb 60 

Recommended Operating Conditions for operating circuits Figs. 5 to 7 

Input current during the sync pulse 1s > 5  PA 

BAS input signal Vi. pp 3 (1 - . - 6 )  V 

Input current during 11 o 0.2. . .2 rn A 
the line flyback pulse 



TBA 950 
Switch-over current 16 > 2  m A 

Time difference between the output t d  < 20 1s 
pulse at pin 2 and the line flyback 
pulse at pin 10 

Current consumption (see Fig. 8) 13 1 45 rn A 

Ambient operating temp. range T o m b  0 . . . 60  O C 

Characterlstlcs 
for T o m b  = 25 OC, f o  = 15 625 Hz l) i-n the test circuits Figs. 1 and 3 

Amplitude of the frame pulse v7 > 8  V 

Frame pulse duration 

TEA 950 17 > 150 ClS 

TEA 950:F 17 > 20 Cls 

Output resistance at pin 7 Rout 7 lO(7.5 ... 13) kQ 
(high state) 

Amplitude of the v6 > 8 V 
complete sync signal 

Output resistance at pin 6 Rout 6 2.5 . . .4.5 kQ 

Output pulse duration 

TBA 950:l tz 22.. .26 ys 

TBA 950:2 12 25.. .28 ps 

TEA 950:F 12 25.. .30 ps 

Residual output voltage VP res < 0.55 V 
at 12 = 20 mA 

Oscillator frequency fo 15 625 + 1562 Hz 
for C13/1 = 10 nF, R1411 = 10.5 k P  

Frequency pull-in range + d f ~  400. . .I000 Hz 

Frequency holding range + d f ~  400 . . .  1000 HZ 

Slope of phase comparator dfddtd 2 kHz/ps 
control loop 

Gain of phase control dtdldt, 20 

Phase shift between leading edge of t, - 1 . . . + 3 . 5  ps 
BAS signal and line flyback pulse') 
at ts = 4.7 ys, t lo  = 12 ps, t .  = 5 ps, 
pin 11 open circuit, see Fig. 4 

1) By modificati'on of the frequency determining network at pins 13 and 
14 these integrated circuits can also be used for other linefrequencies. 

') The limited flyback pulse should overlap the BAS signal sync pulse on 
both edges. 



Flg. 4: Phase relations of the TEA 950. 

Flg. 5: Operating circuit 

I )  Input circuitry must be optimized. 



TBA 950 

pmms? Frame 

TBA 950 

Ffg. 6: Another possibility for line frequency adjustment for the TBA 950 

Flg. 7: Operating circuit of the TBA 950:F with line frequency changeover 
from 625 lines to 819 lines 

1) Input circuitry must be optimized. 



TBA 950 
Design and Operation Mode 

The sync separator separates the synchronizing pulses from the com- 
posite video signal (BAS signal). The noise inverter circuit, which needs 
no external components, in connection with an integrating and differ- 
entiating network frees the synchronizing signal from distortion and 
noise. 

The frame sync pulse is obtained by multiple integration and limitation 
of the synchronizing signal, and is available at pin 7. The RC network 
hitherto requhed between sync separator and frame oscillator is no 
longer needed. Since the frame sync pulse duration at pin 7 is subject 
to production spreads it is recommended to use the,leading edge of this 
pulse for triggering. I 
The frequency of the line oscillator is determined by a 10 nF Styroflex 
capacitor at pin 13 which is charged and discharged periodically by two 
internal current sources. The external resistor at pin 14 defines the 
charging current and consequently in conjunction with the oscillator 
capacitor the line frequency. 

The phase comparator compares the sawtooth voltage of the osci811ator 
with the line sync pulses. Simultaneously an AFC voltage is generated 
which influences the oscillator frequency. A frequency range llmiter 
restricts the frequency holding range. 

The oscillator sawtooth voltage, which is in a fixed ratio to the line sync 
pulses, is compared with the flyback pulse h the phase control circuit. 
in this way compensating all drift of delay times in driver and line output 
stage. The correct phase position and hence the horhontal position of 
the picture can be adjusted by the 10 kQ potentiometer connected to 
pin 11. Within the adjustable range the output pulse duration (pin 2) is 
constant. Any larger displacements of the picture, e. g. due to non-sym- 
metrical picture tube, should not be corrected by the phase pdentio- 
meter. since in all cases the flyback pulse must overlap the sync pulse 
on both edges (see Fig. 4). 

The switching stage has an auxiliary function. When the two signals 
supplied by the sync separator and the phase control circuit respectively 
are in synchronism a saturated transistor is in parallel with the integrated 
2 kR resistor at pin 9. Thus the time constant of the filter network at 
pin 4 increases and consequently reduces the pull-in range of the phase 
comparator circuit for the synchronized state to approximately 50 Hz. 
This arrangement ensures disturbance-free operation. 

For video recording operation this automatic switchover can be blocked 
by a positive current fed into pin 8, e. g. via a resistor connected to pin 3. 
It may also be useful to connect a resistor of about 680 C2 or 1 kR between 
pin 9 and ground. The capacitor at pin 4 may be lowered, e. g. to 0.1 yF. 
This alterations do not significantly influence the normal operation of the 
IC and thus do not need to be switched. 



TBA 950 
The output stage delivers at pin 2 output pulses of duration and polarity 
suitable for driving the line driver stage. If the supply voltage goes down 
(e.g. by switchingoff the mains) a built-in protectbn circuit ensures defined 
line frequency pulses down to V g  = 4 V  and shuts off when VJ falls below 
4V,  thus preventing pulses of undefined duration and frequency. Con- 
versely, if the supply voltage rises, pulses defined in duration and fre- 
quency will appear at the output pin as soon as V3 reaches 4.5 V. In the 
range between V3 = 4.5 V and full supply the shape and frequency of the 
output pulses are practically constant. 

Fig. 8: 
Graph for determining the 
supply series resistor Rs 
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TDA 1035 Development Sample Data 

Sound Channel IC for TV Receivers 

The TDA 1035 is a monolithic integrated circuit containing all stages 
required in the sound channel of a TV receiver. It is suitable for mains 
as well as battery-operated receivers and is contained in a plastic package 
similar to TO-116, with 13 connection pins. These pins are shaped and 
arranged in such a way that automatic application to printed circuit 
boards can be carried out without difficulty. The cooling tabs projecting 
from the case on either side are sufficiently large for a 2 W output power 
without additional heat sink facilities. If these tabs are cooled further, for 
example by being soldered to a sufficiently large copper-clad area of the 
printed circuit board, an output power of up to 4 W is permissible. 

As can be seen from Figs. 2 to 4, the TDA 1035 requires only few external 
components. It consists of a limiting IF amplifier, a coincidence de- 
modulator, an electronic volume control circuit and a complete AF am- 
plifier with preamplifier, driver and output stage in series push-pull con- 
figuration. The IF section has excellent limiting properties and operates 
with high AM suppression. The coincidence demodulator supplies a low- 
distortion AF signal. For connection to a video recorder, the TDA 1035 
is provided with a direct demodulator output which is not affected by the 
electronic volume control. 

In order to receive signals from the AF output of a video recorder or from 
other AF signal sources, the TDA 1035 is provided with an AF input which 
can be influenced by the electronic volume control. A switching voltage 
allows the IF section to be switched off. 

The output amplifier is protected against overheating. At a chip tempera- 
ture of approximately 150 OC the AF voltage at the driver transistor is 
short-circuited. 

Fig. 1 : 
TDA 1035 in a plastic package 

Weight approx. 1.5 g 
Dimensions in mm 



Flg. 2: Block diagram of the TDA 1035 and test circuit for the 
characteristics 

All voltages are referred to pin 13 (cooling tabs) 

Maximum Ratings 

Supply voltage 
Current consumption 
lnput currents 

lnput voltages 

Output current 
Total power dissipation 
at Tomb = 70 OC 
at Ttob = 75 O C  

Junction temperature 
Storage temperature range 



TDA 1035 

Characteristics at Vlo = 24 V ,  f; = 5.5 MHz, ~ A F  = 1 kHz, 2 df = 50 kHz, 
RL = 16 9, figure of merit of the demodulator circuit at pins 4 and 5 
Qe = 45'), in the test circuit Fig. 2. 

AF output voltage at V l  = 10 mV V I ~ R M S  0.8 V 

AM suppression 

at V I  = 1 mV, m = 30 % u 40 dB 

at V1 = 10 mV, m = 30 OIO a 50 dB 

at V1 = 1 V ,  m = 30 O/o a 40 dB 

Input voltage for start of limitation V I  < 100 PV 

Distortion factor of the AF output voltage 
at V I  - 10 mV, ~ A F  = 1 kHz, QB % 20 

Attenuation of the electronic volume 
control at Vl = 10 mV, V6 = 0 

lnput impedance 

Gain V ~ / V I ~ ~ )  

lnput impedance 

Distortion of V12 at V7 RMS = 1 V 

Voltage gain between pins 7 and 9 

Output power 
a t k = l %  

at k = 10 O/O 

Required input voltage for Po = 4 W 

lnput resistance 

Frequency response (- 3 dB) 

Quiescent output voltage 

DC resistance required between 
pins 9 and 8 

P o  

Po 

Vl2 RMS 

R12/13 

f3d8 

v9 

R91.3 

3 W 

4 W 
< 0.2 3) v 
10 kQ 

100 kHz 

9.5 . . .  13 V 

5 10 kQ 

T, The load placed upon the demodulator circuit by the TDA 1035 is vir- 
tually negligible. 

') Here, the IF section is rendered inoperative by a switching voltage at 
pins 1 and 2; for instance, by connecting these pins to -I- 12 V via 
2.7 kQ. 

') Gain is determined by the ratio of the negative-feedback potential div- 
ider: 

G7,9 = 20 19 R918 + R8113 

R8113 



TDA 1035 

IF . 
5.5 MHz I 

Stabitizing 
circuit protection 

I 

Fig. 3: Operating circuit of the TDA 1035 

i-' 
lop 

a1 

Flg. 4: Circuit detail between points a, b and c of the operation circuit above 
a) without tone control network (linear frequency response) 
b) with tone control network (frequency response see Fig. 6) 



TDA 1035 
to theVCR 

12v5 Play back 

2 

7 

3 

3 

Fig. 5: Auxiliary circuit for connecting a video recorder 

Fig. 6: Frequency response of the tone control network shown in Fig. 4b 







TDA 1044 

Flg. 2: Block diagram and test circuit of the TDA 1044 

All voltages are referred to pin 13 (cooling tabs). 

Maximum Ratings 

Supply voltages 

operated without flyback booster 

operated with flyback booster 

lnput voltage 

lnput current 

Output current 

Flyback current 

Current consumption 

Junction temperature 

Storage temperature range 

Characterlstlcs at Tomb = 25 OC in the test circuit Fig. 2, deflection unit 
10 Q ,  28 mH 

Current consumption 17 140 m A 

112 12 m A 
Adjustment range of deflection current Idpp 0.8 . . . 1.5 A 

Flyback duration ttry 1 m s 

Input impedance rat13 10 kQ 

I )  during flyback pulse: 58 V 



TDA 1044 
Frequency of the sawtooth generator 
at Rj1/13 > 50 kP 

Adjustment range of the sawtooth 
generator 

DC voltage at pin 11 

DC current at pin 11 
at C I O I I ~  = 0.15 pF, fg = 50 HZ 
Required sync pulse amplitude at pin 8 
with positive sync signal 

with negative sync signal 

Geometric distortion related 
to standard picture tube 
and standard deflection unit1) 

Recommended Operatlng Condltlons 
for the circuit shown in Fig. 3, deflection unit 10 Q,  28 mH 

Supply voltages V7 22 V 

v12 12 v 
Amplitude of positive sync pulses V8 8 V 

Operating ambient temperature range Tomb 0 . . . 6 0  O C 

Thermal resistance of the copper-clad Rths 15 O C/W 
area soldered to the cooling tabs 

l) Tangent correction can be made adjustable by potentiometers. The 
curvature of the deflection current S-curve may be changed by a 
series resistor connected to pin 1. The DC voltage at pin 1 is respon- 
sible for the upldown correction. This voltage derives from the supply 
voltage Vj2 and the divider ratio of the voltage divider between pin 12 
and pin 1. If fixed resistors are used a ratio of approximately 1.45 for 
R I ~ I I  to R1113 should be observed. 



TDA 1044 

I 

Fig. 3: Application circuit for black and white TV receivers 

Flg. 4: Application circuit for colour TV receivers 



TDA 1053 Development Sample Data 

PIN Diode TC Network 

The 'TDA 1053 comprises in one plastic package three silicon planar PIN 
diodes connected to form a rr, network and serves for the electronic 
amplitude control of the input signals of TV tuners and antenna branching 
amplifiers in the 40.. . 1000 MHz range. Both, its input and its output 
impedances remain constant over the entire control range. 

The TDA 1053 is normally supplied with vertical leads, indicated by an 
additional "A" to the type designation. Upon special request it is also 
available with horizontal leads, add suffix "8" to the type No. The ratings 
stated overleaf apply to devices with vertical leads. 

Fig. 1: Internal circuit of the TDA 1053 

Fig. 2: TDA 1053 in plastic package 50 B 4 according to DIN 41 867 
a) with vertical leads 
b) with horizontal leads 

Weight approximately 0.1 g Dimensions in mm 



TDA 1053 
Maximum Ratings of individual Diodes 

Reverse voltage V R  30 V 

Forward current at Tomb = 25 OC IF 50 rn A 

Junction temperature Ti 125 0 C 

Storage temperature range Ts -55...+125 OC 

Maximum Ratings of the n Network 

Ambient operating temperature range Tomb 100 O C  

when operating according to the 
diagram illustrated in Fig. 3 

Characterlstlcs of individual Dlodes at Tomb = 25 OC 

Forward voltage at I F  = 50 mA V F  < 1.2 V 

Reverse current at V R  = 15 V IR < 500 n A 

Differential forward resistance 
at IF = lOmA, f = 100 MHz , r f 5 Q 

at IF = 10 PA, f = 100 MHz rf 1.4 kQ 

Characteristics in the test circuit Fig. 3 at Tamb = 25 OC 

Voltage for 1 O/O cross modulation VC, 1 V 

Attenuation in the 40. .  ,1000 MHz range 

Reflection attenuation in the arefl 20(>16) dB 
40.. . I000 MHz range over the entire 
control range, depending on circuit 
design 

L 

Flg. 3: Test and application circuit for the TDA 1053 



TDA 9400, TDA 9500 Development Sample Data 

Line Circuits for TV Recehrers 

Monolithic integrated circuits for pulse separation and line synchro- 
nization in TV receivers. Both types are identical except the output 
stages and the shape of their output signals. The TDA 9400 shows a 
Darlington emitter follower output stage (see Fig. I ) ,  the output signal of 
which is suitable for driving thyristor line output stages. The output stage 
of the TDA 9500 (see Fig. 3) supplies signals qualified for driving tran- 
sistor line output stages. 

Being advanced versions of the well-known types TBA 940 and TEA 950, 
the new types TDA 9400 and TDA 9500 comprise the sync separator with 
internal noise suppression, the frame pulse integrator, the phase com- 
parator, a switching stage for automatic changeover of noise immunity 
and change of the slope of the phase control circuit, the line oscillator 
with frequency range limiter, a highgain phase control circuit, a stage 
for generating the burst gate pulses in colour TV receivers, an under- 
voltage protection circuit and - as mentioned above - different output 
stages. 

Due to the large scale of integration only few external components are 
needed. These ICs deliver prepared frame sync pulses for triggering the 
frame oscillator (e. g. The TDA 1044 manufactured by INTERMETALL). 
Their phase comparator may be switched for video recording operation. 
A terminal (pin 14) for phase correction with the aid of the frame parabola 
is provided. 

Fig. 1: Block diagram of TDA 9400/9500 and test circuit for the 
characteristics 

' TDA 9400 has no Internal pull-up resistor at pln 7 



TDA 9400, TDA 9500 
Flg. 2: 
TDA 9400 and TDA 9500 in dual in-line 
plastic package 20 A 16 according 
to DIN 41 866 

Weight approximately 1.2 g --7.67-- 

Dimensions in mm 

Flg. 3: Output stage of the TDA 9500 

All voltages are referred to pin 1. 

Maxlrnum Ratlngs 

Supply voltage 

lnput voltage 

Output voltages 

TDA 9400 only 

Output currents 

TDA 9400 

TDA 9500 

l n ~ u t  currents 

Ambient operating temperature 

Storage temperature range 

Recommended Operating Conditions 

Supply voltage 

lnput current during sync pulse 

lnput signal (colour video signal) 

lnput switching current 
for internal noise suppression 

lnput current during line flyback pulse 

Switching current for recording 
operation 

lnput current 
(e. g. for frame parabola) 

Ambient operating temperature range 



TDA 9400, TDA 9500 

Characteristlcs at V3 = 10 V, f, = 15625 HZ, Tomb = 25 OC, in the test 
circuit Fig. 1 and Fig. 3 

Pin 7 

Voltage amplitude of sync signal v7 > 9  V 

Output resistance (High-state) R A ~  2.5 (1.8 . . . 3.3) kQ 

I 
(only TDA 9400) 

Pin 8 

Voltage amplitude of frame sync V8 > 9  V 
pulses 

Output resistance (High-state) Ra8 6.8 (5.1 . . .9.1) kQ 

Frame pulse duration t8 150 ... 350 ps 

Delay between leading edge'of frame tve 11 PS 
sync pulses at pin 6 and output 
signal at pin 8 

Pins 2 and 3 
Saturation voltage of the 
output transistor 
TDA 9400 at Vg = 10 V, - I2 = 600 mA V3l1 < 2.5 V 

TDA 9500 in the circuit of Fig. 3 v31 I < 0.5 V 

Output pulse duration (see Fig. 4) 
T DA 9400 t2 4 . . . 8  Ps 

TDA 9500 t 3  2 2 . .  .30 l )  ps 

Pin 5 

Voltage amplitude of burst v5 B 8.5 V 
gate pulse (see Fig. 4) 

Phase shift between centre fet 1.95 k 0.95 ~s 
of sync pulse and leading edge 
of burst gate pulse 

Phase shift between centre 182 6.75 k 0.95 ps 
of sync pulse and trailing edge 
of burst gate pulse 

Voltage amplitude of line vs z 3 V 
blanking pulses at V4 = 12 V 
(see Fig. 4) 

Oscillator frequency f o 15 625 k 800 Hz 
at C16/1 = 10 nF, Rls l r  = 5.1 kQ 

Frequency pull-in and holding range + A f  650. . .I200 Hz 

Gain of phase control loop A t ~ l A t s ~  > 100 

Slope of the phase comparator 
A f l A t  

kHz 
2 - 

control loop CL s 
Phase shift between sync pulse of t s ~  2.6 k 0.5 CLS 
the colour BAS signal and line 
flyback pulse at a delay ts = 5 ps 
between leading edge of the output 
pulse and line flyback pulse 

l) delivered in groups 



TDA 9400, TDA 9500 

a) Line flyback pulse 

- 1  

c) Burst gate pulse and 
line blanking pulse 

- t 
TDA 9500 

d) Output signal 

Fig. 4: Phase relations of the TDA 9400 and TDA 9500 

Line 
input signal nyback 

pulse 0 

output 
TOA 9LOO 

3 
output - 
TDA 95m 

Fig. 5: Operating circuit of the TDA 9400 and TDA 9500 



TDA 9400, TDA 9500 
Design and Operation Mode of TDA 9400 and TDA 9500 

The sync separator separates the synchronizing pulse from the composite 
colour video BAS signal. The noise inverter circuit, which needs no exter- 
nal components, and an internal gate-circuit free the synchronizing signal 
from distortion. 

The frame sync pulse is obtained by internal integration and limitation of 
the synchronizing signal, and is available at pin 8. 

The frequency of the line oscillator is determined by a 10 nF Styroflex 
capacitor at pin 15 which is charged and discharged periodically by two 
internal current sources. The external resistor at pin 16 defines the charg- 
ing current and consequently in conjunction with the oscillator capacitor 
the line frequency. 

The phase comparator compares the sawtooth voltage of the oscillator 
with the line sync pulse. Simultaneously an AFC voltage is generated 
which influences the oscillator frequency. A frequency range limiter re- 
stricts the frequency holding range. 

The oscillator sawtooth voltage, which is in a fixed ratio to the line sync 
pulses, is compared with the line flyback pulse in the phase control 
circuit, in this way compensating all drift of delay times in driver and line 
output stage. The normal phase position is obtained if pin 14 is left 
vacant. Any phase displacement can be corrected by a current or voltage 
fed into pin 14. The duration of the output pulse is thereby not influenced. 

The burst gate pulse is derived from the sawtooth voltage of the line 
oscillator and therefore via the phase comparator synchronized with the 
line sync pulses of the colour video signal. 

The switching stage has different functions. When the two signals sup- 
plied by the sync separator and the phase control circuit respectively 
are in synchronism a saturated transistor is in parallel with the integrated 
2 kQ resistor at pin 10. Thus the time constant of the filter network at 
pin 12 increases and consequently reduces the pull-in range of the phase 
comparator circuit for the synchronized state. This arrangement ensures 
disturbance-free operation. Moreover, because the internal noise sup- 
pression and the internal gate circuit in synchronized operation are effec- 
tive, the noise limitation is improved. 

For video recording operation the automatic switchover can be blocked 
by a positive current fed into pin 9, e. g. via a resistor connected to pin 3. 
This reduces the time constant at pin 12 and increases the control current 
of the phase comparator thus steepening the static slope of the phase 
comparator which gives optimized matching in video recording operation. 

The two types TDA 9400 and TDA 9500 have different output stages and 
different output pulse shapers. The output stage of the TDA 9400 is a 
Darlington emitter follower. This stage is suitable for directly driving the 
line deflection thyristor whereby an output current up to 600 mA is per- 
mitted, and the output stage is short-circuit protected. The output tran- 
sistor of the TDA 9500 is operated in common emitter configuration. Its 
output current is limited to 50 mA by the pull-up resistor between pin 3 
and the supply voltage. This current serves for driving the line deflection 
driver transistor. 

If the supply voltage goes down (e. g. by switching off the mains) a built-in 



TDA 9400, TDA 9500 
protection circuit ensures defined line frequency pulses down to V4 = 4 V  
and shuts off when V4 falls below 4 V, thus preventing pulses of undefined 
duration and frequency. Conversely, if the supply voltage rises, pulses 
defined in duration and frequency will appear at the output pin as soon 
as V4 reaches 4.5 V. In the range between V4 = 4.5 V and full supply'volt- 
age the shape and frequency of the output pulses are practically constant. 





ICs for Electronic Clocks 



SAJ 270 E Development Sample Data 

CMOS Circuit for Quartz-Controlled Wrist-Watches with 32 kHz Quartz 

The monolithic integrated CMOS-circuit SAJ 270 E is intended for use in 
crystal-controlled wrist watches. It comprises an oscillator circuit, 16 
divider stages, a pulse shaper, a motor driver stage and a setting circuit. 
Owing to the special low-threshold CMOS-technology, this circuit operates 
within a wide range of supply voltage and ambient temperatures with an 
extremely low current consumption. 

Apart from the crystal, the oscillator only needs a trimmer capacitor for 
frequency correction. All other oscillator components have been inte- 
grated. With an oscillator frequency of 32 768 Hz, the bridge circuit at the 
output supplies push-pull pulses of 23.4 ms at one-second intervals. The 
frequency divider may be accurately stopped by the reset contact and 
thus the watch set exactly to fractions of a second. 

Flg. 1: Operating circuit of theSAJ 270 E in a quartz-controlled wrist-watch 

Fig. 2: 
SAJ 270 E in mini-flat package 
Weight approximately 0.07 g 
Dimensions in mm 



SAJ 270 E 
All voltages are referred to pin 5. 

Maximum Ratings 

Supply voltage Ve 3 V 

Output current 1/21, 1/31 1 m A 

Ambient operating temperature range Tomb - 1 0 . . . + 6 0  O C  

Storage temperature range Ts -30.. . + 125 O C  

Recommended Operating Conditions 

Supply voltage V B  1.2.. . 1.6 V 

Parallel resonance frequency f~ 32 768 Hz 
of the quartz at CL = 8.5 pF 

Effective series resistance R < 60 kP 
of the quartz at CL = 8.5 pF 

Trimmer capacitance CT 6 . . .47  P F 
Load resistance R213 2 kR 

Characterlstlcs at VB = 1.35 V, Quartz 32 768 Hz. Tomb = 25 OC 

Current consumption without load, 1s 3 
open reset contact 

PA 

Output frequency f0 0.5 Hz 

Output pulse duration t o  23.4 ms 

Voltage drop at the bridge- AVO 150 mV 
circuited output at I, = 0.5 mA 

Reset delay t~ 1 s 



SAJ 300 N 
CMOS clrcuit for RF Quartz Clocks wlth Dlgital Adjustment and 1 Hz Output 

The monolithic integrated CMOS circuit SAJ 300 N is intended for use in 
crystal-controlled clocks operating on 12 V ( 6 . .  . 165 V) supply voltage. 

It comprises an oscillator circuit, a fixed 4 : 1 frequency divider, a variable 
21 stage divider with an adjustment range of 211 : 1 to (22' + 29) : 1 and a 
motor driver stage. An integrated Zener diode with approximately 1 7 V  
operating voltage protects the IC against voltage peaks on the supply 
voltage. 

Apart from the crystal the oscillator requires no additional components. 
The trimmer capacitor previously needed for frequency adjustment has 
been omitted and this simplifies the layout of the clock. The function of 

I 
the trimmer capacitor has been taken over by the variable frequency 
divider comprised in the IC and used to set the correct output frequency. 
For this purpose, seven adjustment terminals are provided on the SAJ 
300 N: they are used to set the divider ratio to the required value with an 
accuracy of With an oscillator frequency of 4.194812 MHz, the series- 
connected push-pull output stage supplies a symmetrical square wave 
signal with a pulse duty factor of 0.5 and a repetition frequency of 0.5 Hz 
if the variable frequency divider is set to the centre. Due to the differen- 
tiating effect of the motor capacitor pulses of alternate direction and 
one second distance originate in the motor coil. 

The adjustable frequency dividerhas been designed in such a way that 
the maximum output frequency is set when all adjustment terminals are 
either open-circuit or connected to pin 14. If one or more adjustment 
terminals are grounded (taken to pin 13), the output frequency decreases. 
Pin 7 gives the smallest adjustment of 1.9 ppm. Pin 6 affords the next- 
larger step of 3.8 ppm and so forth, up to pin 1 which enables an adjust- 
ment step of 122 ppm to be obtained. Thus, i f  all adjustment terminals 
are grounded, the output frequency is reduced by 242 ppm. 

The by-four-divided oscillator frequency may be checked at a separate 
test terminal M (pin 8) non-reactive with respect to the oscillator. Based 
on this check the output frequency and consequently the accuracy of the 
clock may be adjusted at the terminals 1 . . . 7 by means of the variable 
frequency divider. 

Flg. 1 : 
SAJ 300 N in dual in-line (Dil) . , 

plastic TO-1 16 package 
24 A 14 according to DIN 41 866 

Weight approximately 1.1 g 
Dimensions in mm 



SAJ 300 N 

Fig. 2: Operating circuit of the SAJ 300 N in a quartz controlled clock 

All voltages are referred to pin 13. 

Maximum Ratlngs 

Supply voltage Ve -0.3... 3- 18 V 

Output current 11111 60 m A 

Current load of the test output 1/81 0.1 rn A 

Power dissipation at Tomb = 25OC Ptot 300 mW 

Ambient operating temperature range Tomb - 4 5 . . . +  85 OC 

Storage temperature range Ts -55. .  . + 125 OC 

Recommended Operating Condltlons 

Supply voltage v 1 4  6 . .  .16.5 V 

Parallel resonance frequency f~ 4.194812 MHz 
of the quartz at CL = 16 pF 

Effective series resistance R', < 150 R 
of the quartz at CL = 16 pF 

Output load resistance RL > 250 Q 

Characteristics st V14 = 12 V , Quartz 4.194812 MHz, Tomb = 25 OC 

Current consumption at open output 114 3 rn A 

Output frequency at centre position fo 0.5 Hz 
of the variable divider 

Frequency at test output f~ 1.048703 MHz 

Range of output frequency adjustment Afol fo  + 121 PPm 

Accuracy of output frequency dfdfo zk 0.95 PPrn 
adjustment 

Output pulse duration t.2 1 s 

Output resistance at V14 = 6 V  IO 100 Q 



SAJ 300 T 
CMOS Circuit for RF Quartz Clocks with Dlgltal Adjustment and 64 Hz 
Output 

The monolithic integrated CMOS circuit SAJ 300 T is intended for use in 
crystal-controlled clocks operating on 12 V (6.. . 16.5 V) supply voltage. 
It comprises an oscillator circuit, a fixed 4 :1 frequency divider, an ad- 
justable frequency divider and a motor driver stage. The adjustable fre- 
quency divider may be adjusted in 127 steps, covering the range from 
2'4 : I to (214 i- 22) : I. 

Apart from the crystal the oscillator requires no additional components. 
The trimmer capacitor previously needed for frequency adjustment has 
been omitted and this simplifies the layout of theclock. The function of the 
trimmer capacitor has been taken over by the variable frequency divider 
comprised in the IC and used to set the correct outputfrequency. For this 
purpose seven adjustment terminals are provided on the SAJ 300 T: they 
are used to set the divider ratio to the required value with an accuracy 
of With an oscillator frequency of 4.194 812 MHz, the series-con- 
nected push-pull output stage supplies a symmetrical square wave signal 
with a pulse duty factor of 0.5 and a repetition frequency of 64 Hz if the 
variable frequency divider is set to the centre. Due to the differentiating 
effect of the motor capacitors pulses of alternate direction and 7.8 ms 
distance originate in the motor coil. 

The adjustable frequency divider has been designed in such a way that 
the maximum output frequency is set when all adjustment terminals are 
either open-circuit or connected to pin 14. If one or more adjustment 
terminals are grounded (taken to pin 13), the output frequency decreases. 
Pin 7 gives the smallest adjustment of 1.9 ppm. Pin 6 offers the nextlarger 
step of 3.8 ppm and so forth, up to pin 1 which enables an adjustment 
step of 122 ppm to be obtained. Thus, if all adjustment terminals are 
grounded. the output frequency is reduced by 242 pprn. 

The by-four-divided oscillator frequency may be checked at a separate 
test terminal M (pin 8) non-reactive with respect to the oscillator. Based 
on this check the output frequency and consequently the accuracy of the 
clock may be adjusted at the terminals 1 . . .7 by means of the variable 
frequency divider. 

Fig. 1 : 
SAJ 300 T in dual in-line (Dil) 
plastic TO-1 16 package 
20 A 14 according to DIN 41 866 

Weight approximately 1.1 g 
Dimensions in mm 



SAJ 300 T 

I 0 0  

Flg. 2: Operating circuit of the SAJ 300 T in a quartz-controlled clock 

All voltages are referred to pin 13. 

IWaximum Ratlngs 

Supply voltage v 1 4  -0.3...+18 v 
Output current I l ~ r l  60 rn A 

Current load of the test output llsl 0.1 m A 

Power dissipation at Tomb = 25 OC Ptot 300 rnW 

Ambient operating temperature range T o m b  -45.. .+85 OC 

Storage temperature range Ts -55...+125 OC 

Recommended Operating Conditions 

Supply voltage v74 6.. .16.5 MHz 

Parallel resonance frequency f~ 4.194 812 MHz 
of the quartz at CL = 16 pF 

Effective series resistance R' , < 150 Q 
of the quartz at CL = 16 pF 

Output load resistance Rr > 250 R 

Characteristics at V74 = 12 V, Quartz 4 

Current consumption (open output) 

Frequency at test output pin 8 

Output frequency at centre position 
of the variable divider 

Range of output frequency adjustment 

Accuracy of output frequency 
adjustment 

Output pulse duration 

Output resistance 
at V14 = 6 V, RL = 300 R 

.I94 812 MHz, Tomb = 25 OC 

114 3 m A 
f~ 1.048 703 MHz 

f o 64 Hz 



TAA 780 

Monolithic integrated circuit, e. g. for the voltage-stabilized drive of clocks 
and for the stabilization of the operating point in transistor circuits. The 
circuit comprises the operating transistor T I  (see fig. 1) and a control 
circuit for the stabilization of the output voltage V3/4 to 1.1 V. 

T1: Operating transistor 

T2: Regulation transistor 

D : Blocking diode 

R l ,  R2: Voltage divider 

Fig. 1: Internal circuitry and test circuit 

Flg. 2: 
TAA 780 in plastic package 
50 B 4 according to DIN 41 867 
Weight approx. 0.1 g 
Dimensions in rnrn 



All characteristics and maximum ratings indicated below refer to the test 
circuit (Fig. 1). The figure 0 in the index of some characteristics means 
that in this case all other pins are open. 

The following definitions apply: 

-'I v214 . v3/4 and = 
Sv314 = 

A V314 

d v 3 / 4  ' v2/4  V314 . A Tomb 

Maximum Ratings 

Collector base voltage 

Collector emitter voltage 
for Rl13 = 5 kQ (ext. connected) 

Emitter base voltage 

Substrate base voltage 

Collector current 

Stabilizing current 

Ambient temperature range 

Storage temperature range 

Characterlstlcs at Tomb = 25 OC 

DC current gain of transistor T I  8 0 . 3  250 (> 120) 
at V2/3 = 1.5 V, I 2  = 0.3 mA, l4 = 0 

Collector saturation voltage V213 0.1 (< 0.12) V 
of transistor T I  
at 12 = 3.5 mA, 11 = 35 PA. 14 = 0 

Base saturation voltage VII~SOI 0.7 V 
of transistor TI  
at 12 = 3.5 mA, II = 35 PA, Ir = o 

Total resistance of voltage divider R 1 +  R2 15 (> 10) kQ 

Voltage stabilization coefficient sv314 -200 
at V214 = 1.3.. . 1.7 V, II = 250 yA, 
I3 = 3.5 mA 

Temperature coefficient av314 -2.8 . 10-3 1/OC 

of the stabilized voltage 
at V2/4 = 1.5 V. 11 = 250 PA. 
13 = 3.5 mA 

Small signal current gain h re 250 

of transistor T I  
at VzI3 = 1.5 V, 12 = 0.3 mA, 14 = 0 



TAA 780 
Fig. 3: Fig. 4: 
Variation of output voltage V314 Variation of output voltage V3/4 
with input voltage V2/4, with current 11 
referred to V2/4= 1.5V, V3/4= 1.1 V referred to Ir =250 PA, V3/4=1.1 V 

mV TAA 780 rnV TAA 780 
10 100 

80 

Fig. 5: 
Variation of output voltage V3/4 
with ambient temperature 
referred to Tomb = 25'C, V3/4 = 1.1 V 

TAA 780 



TAA 780 



TCA 860 
Driving Circuit for Clocks with Single-Coil Balance Systems 

This monolithic integrated circuit in bipolar technique is intended for 
driving clocks (wall and table models) with single-magnet, single-coil 
balance systems. 

The TCA 860 simplifies the design of the clock circuitry and stabilizes the 
balance wheel amplitude against external mechanical influences as well 
as against supply voltage changes. 

The circuit is operated from a conventional battery. Its current con- 
sumption is low. 

Flg. 1: Internal circuitry and operating circuit 

Fig. 2: TCA 860 in plastic package 
50 B 4 according to DIN 41 867 

Weight approximately 0.1 g 
Dimensions in mm 



TCA 860 

Fig. 3: Voltage v3 as.a function of time in a single-magnet balance system 

All voltages are referred to pin 2. 

Maximum Ratlngs 

Supply voltage Vt? 3 V 

Currents 11, 13, 14 10 m A 

Ambient operating temperature range Tomb - 1 0 . . . + 6 0  OC 

Recommended Operatlng Conditions 

Supply voltage Vt? 1.5 (1.1 . . . 1.65) V 

Frequency of driving pulses f~ 5 (2 . . .  8) Hz 

Capacitor c I 0.22 (0.1 . . . 0.33) UF 

CP 15(10 ... 22) pF 
Induced voltage at nominal amplitude V i ,  , 550 mV 

Coil resistance Rr 250 (200. . ,300) Q 

Discharge resistor Rc 180 kQ 

Test Conditions for the Characterlstics 

The characteristics of the TCA 860 are tested by a method which is 
independent of the properties of a particular clock mechanism. For this 
reason, the multivibrator properties of the TCA 860 are utilised in the 
test circuit as shown in Fig. 4. The pulse frequency of the circuit (Fig. 5) 
is inversely proportional to the value of capacitor C2. It should be chosen 
so that automatic test equipment may be used. 



TCA 860 
Operation as Multivibrator 

Flg. 4: Test circuit Flg. 5: Shape of voltage v3 

Characteristics at VB = 1,5 V, RL = 330 $2, Rc = 180 kQ 
CI = OVA FF, C2 = I FF, T o m b  = 25 OC 

Duration of period 

Pulse duration 

Saturation voltage 

Hints for the Design of Circuits with TCA 860 

The optimum conditions for the driving pulse exist when it ends before 
the induced voltage approaches zero. This condition depends on the 
choice of capacitance C2, the discharge resistance Rc, and the properties 
of the movement such as induced voltage V;,,, driving frequency f ~ ,  
pulse duty factor t i l T ~  and coil resistance RL. 

The value of capacitance C1 must be large enough to cut the voltage 
peaks caused by the coil inductance at steady state operation to a level 
less than the maximum value of the coil voltage v j  (Fig. 3). 

In order to ensure optimum amplitude control of the TCA 860 the positive 
voltage pulse must occur before the negative pulse as shown in Fig. 3. 

The self-starting properties of an oscillating system depend mainly upon 
the characteristics of the balance system and the coil. The starting time 
is determined by the moment of inertia of the balance wheel, the magnet 
system, the value of the induced coil voltage and the coil resistance. 



TCA 860 
Flg. 6: Fig. 7: 
Balance wheel amplitude Accuracy versus 
versus supply voltage ambient temperature 

TCA 860 

These two curves were derived from measurements on a typical clock. 



UAA 1007 Development Sample Data 

Alarm-Clock IC 

The monolithic integrated circuit UAA 1007 is designed for use in battery- 
powered alarm-clocks with a nominal voltage of 1.5 V and comprises the 
following units (Fig. 1): 

A single-coil drive circuit for single-magnet balance oscillating systems 
corresponding to the previously described single-coil driver TCA 860; 

a buzzer oscillator: 

a buzzer output stage; 

a sequencing control unit for the alarm program which uses the balance 
frequency as a clock signal. 

I--- --- 
I 
( Single coil 

drive ctrcuil 
I for the 
1 Balance 

&, D i s c o n ~ t  key I 

sequencing 
oscillator output 

stage 

Fig. 1: Circuit diagram of a battery-powered alarm-clock equipped with 
the alarm-clock IC UAA 1007 

Fig. 2: 
UAA 1007 in plastic package 20 A 8 
according to DIN 41 866 

Weight approximately 0.5 g 
Dimensions in mm 

- mor 9.5 - 

- : ,> ,<  - - 7,62 - - 



UAA 1007 
Singel-Coil Drive Circuit for the Balance System 

The integrated drive circuit of the UAA 1007 simplifies the design of the 
clock electronics which stabilises the mechanical oscillating amplitude 
of the balance not only against external mechanical forces, but also 
against supply voltage changes. Fig. 3 shows the characteristic of the 
voltage v2 versus time for a single-magnet balance system. 

The optimum conditions for the driving pulse exist when it ends before 
the induced voltage approaches zero. This condition depends on the 
choice of capacitance C2, the discharge resistance RI ,  and the properties 
of the movement such as induced voltage Vin,, driving frequency f a ,  
pulse duty factor t i l T ~  and coil resistance RL. 

The capacitance C1 must be large enough to cut the voltage peaks 
caused by the coil inductance at steady state operation to a level less 
than the maximum value of the coil voltage v2 (see Fig. 3). In order to 
ensure optimum amplitude control of the drive circuit the positive voltage 
pulse must occur before the negative pulse as shown in Fig. 3. 

The self-starting properties of an oscillating system depend mainly upon 
the characteristics of the balance system and the coil. The starting time 
is determined by the moment of inertia of the balance wheel, the magnet 
system, the value of the induced coil voltage and the coil resistance. 

Fig. 3: Voltage v2 versus time in a single-magnet balance system 

Alarm Circuit with Sequenclng Control, Oscillator and Output Stage 

The alarm program is initiated by closing the cam switch, provided that 
the alarm-clock has been set to a state of readiness - for instance the 
evening before - by closing the contact of the disconnect key (Fig. 1). 
The buzz tone, e. g. 2 kHz, becomes audible in the following intervals. 
presuming a balance frequency f ,  of 4 Hz. The figures in parantheses 
apply to a balance frequency of 2.5 Hz. 

4 pulses of 0.25 s (0.4 s) duration at 4 s (6.4 s) intervals 

8 pulses of 0.25 s (0.4 s) duration at 2 s (3.2 s) intervals 

16 pulses of 0.25 s (0.4 s) duration at 1 s (1.6 s) intervals, and 

further pulses of 0.25 s (0.4 s) duration at 0.5 s (0.8 s) intervals until the 
alarm program is ended by the sequencing control. 



UAA 1007 

From the start effected by the cam switch up to disconnection by the 
sequencing control the alarm program covers 256 seconds (410 seconds). 
The current alarm program can be interrupted by depressing the repeat 
key and will then recommence after 256 seconds (410 seconds). The 
disconnect key, which is placed in series with the cam switch, allows the 
premature termination of the alarm program and offers a simple means 
of disconnection during the weekend. Moreover, by ganging the discon- 
nect key with the cam switch the alarm-clock can be made to set itself 
automatically for a new alarm program to commence 12 hours after the 
termination of the present alarm program. 

Where balance systems with a frequency other than the above-indicated 
frequency are used the time pattern of the alarm program is altered ac- 
cordingly. 

All voltages are referred to pin 1. 

Maximum Ratlngs 

Supply voltage Ve 2 V 

Currents 1 2 ,  13,  1 5 ,  

/ 6 , 1 7 r I 8  10 m A 
1 4 ,  -11 200 m A 

Ambient operating temperature range Tomb - 10..  .+60 OC 

Storage temperature range Ts -25. . .+ 125 OC 

Recommended Operating Condltlons 

Supply voltage VB 1.5 V 

Balance drive circuit 

Balance frequency fv  4 or 2.5 Hz 

Frequency of the drive pulses fa 8 or 5 Hz 

Induced voltage at nominal V i n  s 550 mV 
amplitude of the balance wheel 

Capacitors C1 0.33 PF 

C2 15 PF 

Resistors R I  180 kQ 

RL 250 R 

Buzzer sectlon 

Oscillator RC network 

Audio transducer 

R2 10.. .lOO1) kQ 

C3 10 nF 

Rw > 20 B 
fres 2 kHz 
Bandwidth > 1 octave 

I) Resistor R2, and thus the oscillator frequency, should be chosen in 
such a way that the audio transducer operates at peak resonance. 



UAA 1007 
Test Conditions for the Characteristics of the Balance Drlve Circuit 

The characteristics of the balance drive circuit are tested by a method 
which is independent of the properties of a particular clock mechanism. 
For this reason, the multivibrator properties of the balance drive circuit 
are utilised in the test circuit as shown in Fig. 4. The pulse frequency of 
the circuit (Fig. 5) is inversely proportional to the value of the capacitor 
C2. This capacitance should be chosen so that automatic test equipment 
may be used. 

Fig. 4: Test circuit Fig. 5: Shape of voltage v2 

Characteristics of the Balance Drive Circuit 
at Ve = 1.5 V. RL = 330 9, R7 = 180 kP, R2 = 100 kQ. CI = 0.1 yF, 
C2 = 1 yF. C3 = 10 nF, Rw = 20 Q, Tomb = 25 OC in the test circuit Fig. 4 

Duration of period 

Pulse duration 

Saturation voltage "2 sat < 250 mV 

Characteristics of the Buzzer Section 
at V B  = 1.5 V, Rr = 250 9 ,  R1 = 180 k9,  R2 = 12 kP, CI = 0.33 pF, 
C2 = 15 pF. C3 = 10 nF, Rw = 20 R, T o m b  = 25% in the circuit of Fig. 1, 
and with the disconnect key and the cam switch closed and the repeat 
key open 

Current consumption of the alarm 1s 250 
sequencing control (without buzz tone) 

PA 

Current consumption of the alarm 1s meon 10 
sequencing control, averaged over 24 h 

PA 

Buzz frequency fw 2 kHz 

Pulse duty factor of the buzz signal tw/Tw 0.5 

Saturation voltage of the buzzer output V411 sat < 400 mV 
stage at 14 = 60 mA 







SAK 215 
Pulse Shaper for Revolution Counters 

The monolithic integrated circuit SAK 215 is designed for use in revolu- 
tion counters of cars and for other applications like frequency to current 
converters. By use of suitable external circuitry the revolution counter 
can be adapted to engines with two to eight cylinders. It is designed for 
a nominal 12 V DC supply. 

Fig. 1 shows the operating circuit of a revolution counter with FSD = 
6000 RPM (two ignition pulses per turn of the crank-shaft) at a nominal 
battery voltage of 12 V. 

to cantact breaker 

V8=11 ... 16V 

Flg. 1: Block diagram and operatlng circuit of the SAK 215 

Flg. 2: 
SAK 215 in mini Dip 
plastic package similar to TO-116 

Weight approximately 0.5 g 
Dimensions in mm 



SAK 215 
All voltages are referred to pin 1. 

Maximum Ratings 

Supply voltage see dimensioning hints 
for Rv and 

Input voltage v2 k20 V 

Current through instrument coil 15, -16 40 m A 

Ambient operating temperature range T a m b  -25...+65 OC 

Storage temperature range Ts -25...+125 OC 

Total power dissipation ptot 500 mW 
at T o m b  = 65 OC 

Recommended Operating Conditions 

Frequency of the input pulses fi < 10 kHz 

Pulse duty factor of output current t,slTs < 0.9 

Timing resistor R714 15 . . .  100 kQ 

Resistor for adjusting the current R61 I > 100 Q 
through the instrument coil 

Voltage drop across by-pass resistor V7/8 < 7  V 

Voltage drop between pins 5 and 6 V516 > 1 V 

Test Conditions for the Characteristics (see test circuit Fig. 3) 

Supply voltage vs 14 V 

Ambient operating temperature T o m b  25 O C 

Input pulse amplitude v2 1.6 V 

Input pulse duration t i  0.5 ms 

Input pulse repetition frequency fi 250 Hz 

Characteristics in the test circuit Fig. 3 

Supply voltage 

Current consumption 

lnput voltage range without 
triggering the circuit 

Trigger range 

Trigger slope 

lnput impedance 

Pulse amplitude at pin 6 

Output pulse duration 

Output current 

1.5 . . .  20 V 

positive-going 

7 kQ 

2 . .  . 2.5 V 

0.64 . R7/4 . C3/4 

-16 



SAK 215 

1 1  
0 0 

Flg. 3: Test circuit for the characteristics 

Dimenslonlng Hlnts 

Coil resistance RM of the indicatlng Instrument 

The output transistor must operate in the active range. This is ensured if 

v516 = v7 - v 6  - (ISP ' RM) 

I 
is above 1 V. The additional inductive voltage drop at the beginning of a 
current pulse due to the inductance of the moving coil is ignored in this 
equation. 

Adjustment reslstor R6/1 for the Instrument current 

The peak current through the moving coil is given at a pulse duty factor 
of 0.7 by 

IM 
I S D  = 0.7 

where IM is the DC current for full scale deflection. Since the current 
flowing into pin 5 is equal to the sink current of pin 6 the adjustment 
resistor R61J can be calculated as 

Serles reslstor Rv 

Between pin 7 and pin 1 the circuit behaves like a zener diode. The 
resistor Rv therefore has to be chosen so that adequate current for the 
IC and the moving coil is available even at the lowest battery voltage: 

By-pass reslstor R7/8 

In order to ensure proper function of the stabilizing circuit the voltage 
drop across the by-pass resistor R7/e must be limited to 7 V at the highest 
battery voltage. 



SAK 215 



SAY 115 X, SAY 115 Y 
Speedometer and Mlleage lndlcator 

The monolithic integrated circuit SAY 115 is designed for use in elec- 
tronic speedometer and mileage indicator systems in automobiles. 

It comprises a monostable flip-flop with Schmitt trigger input and an 
output stage comprising a current source whose current is indicated by 
a moving coil instrument (see Fig. 1). A binary frequency divider followed 
by a doubled output stage controls a stepping motor with two windings 
for mileage indication. The frequency divider of the SAY 115 X consists 
of five and at the SAY 115 Y of six stages. An analogue output controlled 
by the rnonostable flip-flop may be used to obtain an additional signal 
when an arbitrarily selected speed is exceeded or when the speed falls 
below the desired level. 

I 

Fig. 1: Circult of an electronic speedometer with FSD at f ;  = 300Hz 

Flg. 2: 
SAY 115 in dual in-line 
plastic package 

Weight approx. 1.5 g 
Dimensions in mm 



SAY 115 X, SAY 115 Y 
The input signal for the SAY 115 is preferably derived from the gearbox 
via a reed contact, a make-and-break oscillator or an inductive sensor. 
The monostable flip-flop is triggered during the trailing edge of the input 
signal; a possible bouncing of the grounded reed contact can therefore 
not produce faulty indications, since such bouncing coincides with the 
metastable period of the flip-flop. The shape of the input pulses is 
irrelevant, provided that the predetermined upper and lower thresholds 
are reliably attained. The pulse duration produced by the monostable 
flip-flop is determined by the RC-network Rzlll, Clll12. It is subject to 
variation within wide limits and capable of beimng adapted to the input 
frequency. 

The mean output current from pin 6, which is a linear function of the 
input frequency, can be adjusted by using the trimmer potentiometer 
R7/8 It is possible to use either R7/8 or R2/11 for calibrating the speedo- 
meter. Since the indicating instrument is supplied from a current source, 
temperature-dependent variations of the instrument coil resistance do 
not affect the indication. The temperature response of the indication is 
determined only by the components R2/11. R7/8 and C11/12, since the drift 
of the current source is negligible. As a result, there is virtually no 
warm-up error that can affect the indication when the supply voltage is 
turned on. One terminal of the moving coil instrument is grounded which 
simplifies the mechanical layout. 

If a filter capacitor is added to the analogue output, a DC voltage is 
obtained which is a linear function of speed. Using a comparator C, an 
alarm signal can be produced when the speed exceeds or falls below an 
arbitrarily chosen value. The reference voltage needed for the second 
comparator input may be derived by means of a voltage divider (trimmer 
potentiometer) from the stabilised 6.5 V available at pin 2. The level of the 
switching threshold in this arrangement depends only upon the tempera- 
ture response of the comparator, the voltage divider and the RC network 
R2111, CIIIIZ. 

The binary divider of the SAY 115 X consists of five stages (dividing the 
input frequency by Z5 = 32) and the divider of the SAY 115 Y consists 
of six stages (dividing factor 26 = 64). The reduced frequency drives the 
double output stage, each part consisting of an NPN Darlington pair. One 
of the two output stages is always low and the other one high in turn of 
any half-period of the output signal. Each output is provided with an inte- 
grated free-running diode, whose cathodes being connected to pin 4. 

In order to protect the integrated circuit against high voltage peaks from 
the car supply system, an external filtering network for the supply voltage 
must be provided. The motor supply current does not flow through the 
resistor of the filtering network; reliable starting of the stepping motor is 
thus ensured even in the case of low battery voltages. The cooling fins 
of the package (pin 13) form the ground pin of the SAY 115: they must be 
soldered to the copper layer of the printed circuit board in such a way 
that good heat conduction is achieved. 

All voltages are referred to pin 13 (ground). 

Maximum Ratings 

Supply voltage, continuous v9 16 V 

Supply voltage, duration t < 5 ms v9 20 V 

Input voltage v I -0.5.. .+20 V 



SAY 115 X, SAY 115 Y 
Maximum Ratings, continued 

Output currents 13, 15 300 m A 

l6 -30 m A 

Ambient operating temp. range Tomb -40...+ 80 OC 

Storage temperature range 7s -40. ..+I25 OC 

Recommended Operating Condltlons 

Supply voltage VB 11 ... 16 V 
Input frequency fin < 10 kHz 

Timing resistor I32111 15 . . .  100 kR 

Pre-set resistor for current source R7/8 >lo0 !a 
Pulse duty factor of the monostable tpdT6 < 0.9 

Filter resistor Rs 33 C2 
Filter capacitor cs > 25 PF 

Characteristlcs for Vp = 11 . . . 16 V, Tomb = 25 OC 

Quiescent current consumption , 19 16 rn A 
without motor 

Input trigger thresholds VIL 2.5 V 

VIH 3.5 v 
lnput current 
at V1 < VIL I I -1 00 PA 

at VI > VIH I I 0 

Triggering of the munostable flip-flop is effected by the trailing edge of 
the input signal when it falls below VIL. 

Reference voltage v2  

Current source operating range Va 
at pin 6 

Peak current through the 
moving coil instrument 1 6 ~  

Output pulse duration pin 6 tp6 
DC voltage at the analogue output 
forf  = O  VIO 

for t  = f,,,,, VIO 
(pulse duty factor tpdT6 = 0.9) 

Output resistance of the Rout 10 
analogue output 



SAY 115 X, SAY 115 Y 
DwMer ratio of the binary divider 

SAY 115 X t i l t0  32 
SAY 115 Y fi/fo 64 

Saturation voltage at the motor- Vsar 1.2 
output pins at 13 and Is = 200 mA 



TCA 700, TCA 700 X1) 
Car Voltage Stablllzer 

Monolithic integrated voltage stabilizer in bipolar technology, specially 
designed for stabilized power supplies of car instrumentation in vehicles 
with 12 V accumulators. 

This IC features narrow tolerance on output voltage, a low temperature 
coefficient and is equipped with an automatic current limiter and a ther- 
mal overload protection which prevents destruction of the IC in case of 
accidental overloads, for example short-circuits. A sufficiently large cool- 
ing fin must be provided, to ensure that under normal working conditions 
the max. permissible junction temperature is not exceeded, and the ther- 
mal overload protection does not operate. 

r- TCA 700, TCA 700X----------- 1 

1: I Control 

I 1 limiter 

.16V 
I I w n , ~  

suppression controller 

Flg. 1: Block diagram for the TCA 700 and the TCA 700 X 

Fig. 2: 
TCA 700 in plastic case 
SOT-32 (JEDEC TO-1 26) 
12 A 3 according to DIN 41 869 
Pin 2 (ground) is connected to the 
metallic contact surface of the device. 

Weight approximately 0.65 g 
Dimensions in mm 

The admissible force of torque for the 
M 3 fixing screw is 0.6 Nm (2 6 kpcm) 
when a conical spring washer A3 
DIN 6796-FSt is used. 

') Type TCA 700 will only be delivered until end of 1976; from then on 
type TCA 700 X will be the successor. Only difference between TCA 700 
and TCA 700 X is the package. 



TCA 700 
Fig. 3: 
TCA 700 X in plastic case 
similar to 34 A 3 
Pin 2 (ground) is connected 
to the cooling fin. 

Weight approximately 1.5 g 
Dimensions in mm 

1 2 3  

All voltages are referred to pin 2. 

Maximum Ratlngs 

Input voltage 
continously v3 -0.5.. .+I6 V 

pulsed, max 1 s VB 20 V 

Junction temperature Ti 125 OC 

Storage temperature range Ts -40...+125 OC 

Recommended Operating Conditions 

Load resistance R112 > 45.5 Q 

Characteristics at Rlhs = 20 OC/W I ) ,  Tomb = 25 OC 

Stabilized voltage 
at V3 = 12 ... 1 6 V ,  V I  9.775 . . .10.225 V 
Rl12 = 45.5 . . . 330 Q 
at V3 = 11.5 V ,  R112 = 45.5 R v1 > 9.65 V 

at V3 = 10.8 V, R112 = 45.5 R V I  > 8.95 V 
Temperature dependence of the 
stabi'lized voltage at VJ = 13.5 V .  A V J  - -0.5 mVI0C 
R112 = 70 Q A TC 

Current limiting starts at -11 > 220 m A 

Current consumption at 11 = 0 13 8 m A 

Thermal resistance Rthc < 10 O ClW 
junction to contact surface 

l )  Rlhs is the thermal resistance between cooling fin and ambient air. 





ICs for Electronic Organs 



SAA 1004 Development Sample Data 

Seven Stage Frequency Divlder In IZL Technique 

Monolithic integrated circuit in 12L technique designed primarily for use 
in electronic organs. The device incorporates seven flip-flops with ex- 
ternally accessible inputs and outputs. It is pin compatible with tho 
SAJ 110 seven stage frequency divider. 

The individual flip-flops can be interconnected to form a divider chain. 
Some flip-flop stages are already internally series-connected as shown 
below. The SAA 1004 may be driven by sinusoidal as well as by square- 
wave input signals. The flip-flops change state with each negative-going 
flank of the input voltage. 

Special features are: low impedance push-pull outputs, high input im- 
pedance, low current consumption and wide supply voltage operating 
range. 

Fig. 1: Block diagram of the SAA 1004 
The figures in brackets correspond to the pin numbers 

Fig. 2: 
SAA 1004 in plastic package 
20 A 14 according to DIN 41 866 

Weight approximately 1.1 g 
Dimensions in mm 



SAA 1004 

All voltages are referred to pin 1. 

Maximum Ratings 

Supply voltage v7 15.5 V 

Input voltage V I  v7 

Output current per stage lo k 5 m A 

Ambient operating temperature range Tomb - 10.. .+60 OC 

Storage temperature range Ts - 30.. .+I25 OC 

Characterlstlcs per Divlder Stage at V7 = 9 V ,  RL = 5.6 kQ. Tomb = 25 OC 

Current consumption (unloaded) 

lnput threshold voltage 

lnput resistance 

Output voltage high state 
RL connected to pin 1 

Output voltage low state 
RL connected to pin 7 

Output resistance high state 

Output resistance low state 

Rise time of the output voltage 

Fall time of the output voltage 

Recommended Operating Condltlons 

supply voltage 

lnput trigger voltage 
v7 7...15 V 
V I H .  V I L  see figure 4 

Load resistance at the output Rr > 5.6 kQ 
(connected to  pin 1 or pin 7) 

Maximum input frequency fm0x 50 kHz 



SAA 1004 

Fig. 3: Pulse diagram of a divider stage 

V SAA IOU 

Fig. 4: Trigger range and admissible input 
voltage versus supply voltage 



SAA 1004 



SAA 1005 Development Sample Data 

Seven Stage Frequency Divider in I2L Technique 

Monolithic integrated circuit in I2L technique designed primarily for use 
in electronic organs. The device incorporates seven flip-flops with ex- 
ternally accessible inputs and outputs. It is pin compatible with many 
MOS frequency dividers used in electronic organs. 

The individual flip-flops can be interconnected to 'form a divider chain. 
Some flip-flop stages are already internally series-connected as shown 
below. The SAA 1005 may be driven by sinusoidal as well as by square- 
wave signals. The flip-flops change state with each positive-going flank 
of the input voltage. 

Special features are: low-impedance push-pull outputs, high input im- 
pedance, low current consumption and wide supply voltage operating 
range. 

Flg. 1: Block diagram of the SAA 1005 
The figures in brackets correspond to the pin numbers 

Fig. 2: 
SAA 1005 in plastic package 
20 A 14 according to DIN 41 866 

Weight approximately 1.1 g 
Dimensions in mm 



SAA 1005 
- -- - -  - 

All voltages are referred to pin 8. 

Maximum Ratlngs 

Supply voltage V I  15.5 V 

Input voltage V I  V I  
Output current per stage lo -1 5 m A 

Ambient operating temperature range Tomb -10 . .  .+60 OC 
Storage temperature range Ts - 30..  .f 125 O C  

Characteristics per Dlvlder Stage at V I  = 12 V ,  RL = 5.6 kQ,Tamb = 25 OC 

Current consumption (unloaded) 

lnput threshold voltage 

lnput resistance 

Output voltage high state 
RL connected to pin 8 

Output voltage low state 
RL connected to pin 1 

Output resistance high state 

Output resistance low state 

Rise time of the output voltage 

Fall time of the output voltage 

Recommended Operating Conditlons 

Supply voltage V I  7 . . . 1 5  V 

Input trigger voltage V I H ,  V I L  see figure 4 

Load resistance at the output RL > 5.6 kQ 
(connected to pin 1 or pin 8) 

Maximum input frequency f,,, 50 kHz 



SAA 1005 

Flg. 3: Pulse diagram of a divider stage 

V SAA 1005 

Fig. 4: Trigger range and admissible input 
voltage versus supply voltage 



SAA 1005 



SAJ 110 
Seven Stage Frequency Divlder 

Monolithic integrated seven stage frequency divider in bipolar technique, 
primarily for use in electronic organs. The seven flip-flops have externally 
accessible inputs and outputs. 

Each flip-flop changes state on application of a positivegoing input pulse. 
The individual flip-flops can be interconnected to form a divider chain. 
Two flip-flop pairs are already internally series-connected as shown in 
Fig. 2. 

An emitter-follower is interposed between each flip-flop and the associ- 
ated output pin to ensure that the output voltage is largely independent 
of load. Because no internal emitter resistors are provided, the emitter- 
follower delivers unidirectional output currents. 

When used in electronic organs the frequency divider SAJ 110 may be 
driven by sine wave as well as square wave signals. The shape of the 
square wave output signal can be modified by connecting RC filters. 

If, by means of an appropriate circuit, all inputs and outputs are brought 
to a potential below 1.5 V for a short time, all outputs remain in the low 
state. 

Fig. 1 : 
SAJ 110 in dual in-line (Dil) 
plastic TO-1 16 package 
20 A 14 according to DIN 41 866 

Weight approx. 1.1 g 
Dimensions in mrn 



SAJ 110 

r------ SAJ 110 - - - - - - 1 

Fig. 2: Block dlagram of the SAJ 110 
The figures in brackets correspond to the pin numbers 

All voltages are referred to pin 1. 

Maximum Ratlngs 

Supply voltage v7 

lnput voltage 

Output current per stage 10 

External voltage at output pins Vmt 

Ambient operating temp. range 7amb 

Storage ternperatur range Ts 

Characterlstlcs per Divider Stage 
for V7 = 9 V, RL = 2.2 kQ, l a m b  = 25 OC 

Supply current (low state at output) 

lnput voltage high state (see Fig. 6) 

lnput voltage low state 

Output voltage low state 

Output voltage high state 

Rlse time of output voltage 

Fall time of output voltage 

lnput resistance (see Fig. 7) 

Output resistance low state 

Output resistance high state 

11 v 
see Fig. 6 

5 0 m A 
2 5  v 
-10..'.+60 OC 

-30...+125 OC 

l) During resetting in accordance with Figs. 4 and 8 this value may be 
exceeded far a time less than 0.1 ms. 



SAJ 110 
Recommended Operating Conditions 

Supply voltage 

Max. input frequency 

Load resistance 

v7 9 v 
firno, 50 kHz 

RL 2...20 kQ 

If the output voltage shape has to be modified for applications in elec- 
tronic organs (see Fig. 3). a protective resistor Rs = 180 R,  connected In 
series with the capacitor CL, should be used. In this case the condition 
RL S RS must be met. 

Flg. 3: Modification of square wave output voltage using RC networks 

a) Circuit diagram, D = Decoupling diode, e. g. BA 170 
b) Shape of output voltage VRL 

On application in counter circuits resetting may be required. This can be 
accomplished by bringing all outputs to a potential less than 3 V with the 
inputs kept at 0 V as shown in Fig. 8, or more conveni.ently by bringing 
all inputs and outputs to a potential less than 1.5 V. The active edge of 
the reset pulse has to be fast enough to complete the resetting within 
less than 0.1 ms, otherwise the device may be overloaded. Fig. 4 shows a 
recommended circuit for resetting. 

tP>1ps  *& e. BSY 82 
BSX 22 

Fig. 4: Recommended reset circuit for counting applications 



SAJ 110 
Fig. 5: 
Output voltage versus 
supply voltage 

V SAJ 110 
12 , 

RL = 2,2 kfl 
T,,,: 2S°C 

Fig. 7: 
Input characteristic 

rn A SAJ 110 

Flg. 6: 
Max. admissible and min. 
required value of input pulses 
(high state) versus supply vohage 

V SAJ 110 

Fig. 8: 
Output characteristic 

rn A SAJ 110 
60 

50 

LO 

30 

20 
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TDA 0470-D 
Gate for Electronic Organs 

Pin compatible, improved version of the TDA 0470 

Monolithic integrated circuit in bipolar technique, designed primarily for 
use in e1ectroni.c organs. The device incorporates twelve transistors, each 
replacing a mechanical key-contact. Thus it is possible to reduce the nu- 
merous mechanical key-contacts on conventional organs (up to ten per 
key) to one single contact per key. 

Each tone-signal to be switched may be fed into one of the twelve emitters 
as a driving current. The transfer of the different signals to the common 
collector is effected by DC voltages. The sum of all signals will be derived 
at pin 14. 

The additional integrated clamping diodes limit the signal voltage at each 
emitter when the transistors are cut off thus reducing crosstalk via the 
capacitances of the blocked transistors. 

Flg. 1: Internal circuitry of the TDA 0470-D 

Fig. 2: 
TDA 0470-D in dual in-line (Dil) 
plastic TO-116 package 
20 A 14 according to DIN 41 866 

Weight approx. 1.1 g 
Dimensions in mm 



TDA 0470-D 
Maximum Ratings 

Collector current 

Emitter current (per emitter) 

Base current 

Collector emitter voltage 

Power dissipation 
at Tomb = 60 OC 

Ambient operating temp. range 

Characteristics at Tomb = 25 OC 
(of each stage) 

DC current gain 
at VCE = 2 V ,  Ic = 1 mA 

Collector saturation vol.tage 
at Ic = 1 rnA, b = 0.1 mA 

Collector emitter cutoff 
current at VCE = 15 V 

Emitter base voltage 
 at/^ = 1 rnA 

114 25 m A 
I€ - 5  m A 

17 25 m A 

VCEO 22 V 

Pro1 250 mW 

Tomb -10...+-60 OC 





ICs for Other Applications 



SAH 215 
Telephone Push-Button Dialling IC 

Monolithic integrated circuit in MOS technique for use in telephone sets 
with dialling push-buttons. 

Speclal Features: 

The off-normal output is released during the inter digital pause 

Decoding by means of ROM gives flexible code 

Two different dial pulse ratios optional 

Two different inter digital pauses optional 

The SAH 215 - Design and Operation 

This circuit makes it possible to design push-button dialling telephone 
sets for connection to conventional telephone networks (quickstep- 
dialling). 

The MOS circuit requires a two-phase clock generator which delivers two 
non-overlapping clock pulses having an amplitude of approximately 
- 18 V. Its power consumption can be kept to the extremely low value of 
less then 4 mW. 

Fig. 1 : 
SAH 215 in metal case 
-- TO-5 with 14 leads 

Weight approximately 1 g 
Dimensions in mm 

Pin connections 
1 Case, substrate, ground 
2 o. n. output 
3 d. p. output 
4 Reset input 
5 Strobe input 
6 External register control input 
7 Clock tl 
8 Clock t2 
9 lnput A 
10 lnput B 
11 lnput C 
12 lnput D 
13 Option l 
14 Option ll 



SAH 215 

I 

Read Milt register WriIe 
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distr,- 
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2017:l 
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generab 

Fig. 2: Block diagram of the SAH 215 

Fig. 2 shows the block diagram of the SAH 215. Four-bit data arriving 
from the key block are fed in parallel to the shift register via the read 
distributor. This register consists of four parallel individual registers of 
18 bits each and serves for storing a maximum of 18 figures. A bounce- 
suppression circuit prevents a dialled figure from being written into the 
register more than once, due to contact bounce in the key block. The 
register control unit ensures the proper writing and reading sequence. 

Through the write distributor the data are taken to a read only memory 
(ROM) which operates as a decoder and sets a counter in accordance 
with the entered figure. Through the counter control unit, the dial pulse 
generator transmits the number of pulses for which the counter was set to 
the d. p. (dial pulse) driver, maintaining the proper pulse duty factor. The 
counter control unit maintains the required interval between the several 
pulse trains and controls the o. n. driver. 

The dial pulse generator frequency is derived from the clock frequency 
by means of a 2047:l frequency divider. For the customary dialling fre- 
quency of 10 Hz the required clock frequency is therefore 20.47 kHz. 

When applying the supply voltage to the MOS circuit, all stages of the 
control units have to be reset. This is achieved by a built-in reset unit 
which is controlled by an external circuit. The "0" -+ "1" slope of the 
reset signal must be at least 1 Vlms. 

Fig. 3 shows a block diagram of the whole circuit arrangement. 





SAH 215 
All voltages are referred to terminal 1. 

Maxlmum Ratlngs 

Voltages, clock pulse 1, clock pulse 2 V7, Vg - 3 0 . .  . -I- 0.3 V 
Input voltages Vin -30...+ 0.3 V 
Inputs 4, 5, 9, 10, 11 and 12 
Output current h, 13 - 5  m A 
Ambient temperature range Tomb - 40 . . . 4- 70 CC 

Recommended Operathg Conditions 

Clock pulse voltages 
Clock frequency 
Duration of clock pulses 
Time interval between clock 
pulses 1 and 2 
Reset voltage 
Duration of normallsation pulse 
Strobe input time (free from bounce) 
Bounce/strobe pulse spacing 

v 
-50)  kHz 

Cis 
PS 

v 
rns 
ms 
rns 

Charaderistlcs at V7M = v 8 ~  = - 18 V, T ~ , , , ~  = 25 oc 

lnput voltages 
Inputs 4, 5, 9, 10, 11 and 12 
Logic "0" Vim 
Logic "1" Vin 

lnput 6 
Logic "0" Vin 
Logic "1" Vin 
Input cutoff current at Vi. = - 12 V -IR 
Output frequency foUt 

Power consumption Pfot 

Capacitance of clock inputs C7r C8 

Terminal open 
-6(-5...-12)V 

O . . . - 3  V 
Terminal open 
5 PA 
ftl2047 
< 4  mW 
< 150 P F 

The time t, of the inter digital pause at t ,  = 20.47 kHz and the output 
pulse duty factor t,,/T are changeable by dlfferent circuiting of the Option I 
and Option II pins. 

Option I and Option II open tdT 0.66 

tz 433 ms 
Option I open, Option II to ground tJT 0.62 

tz 438 ms 
Option I to ground, Option II open tdT 0.66 

tz 833 mi 
Option I and Option I1 to ground t,/T 0.62 

tz 838 ms 



TCA 350 Y 
Delay Line for Analogue Signals 

Monolithic integrated circuit in MOS technology for the delay of analogue 
signals in the frequency range up to 250 kHz. It ist designed according 
to the principle of the bucket circuit and comprises 185 series-connected 
field effect transistors and 185 integrated capacitors. 

Flg. 1: Internal circuitry and test circuit of the TCA 350 Y with external 
components 

Fig. 2: 
TCA 350 Y in plastic package 
20 A 8 according to DIN 41 866 

Weight approx. 0.5 g 
Dimensions in mm 

Pin connections 

1 Ground, 0 
2 Clock input t2 
3 Delay line input 
4 Ground, 0 

5 Clock input tl 
6 Delay line output 

7 VDO 
8 NC 



TCA 350 Y 

All voltages are referred to ground (pin 4) 

Maximum Ratings 

Drain voltage VDD -30 . . .  + 0.3 V 
Input voltage v in  -30.,. f 0.3 V 
Clod< pulse voltages V11,Vt~ -30...+0.3 V 
Output current 10 - 5  m A 

Storage temperature range Ts -a,.. + I00  OC 

Recommended Operatlng Condltlons 

Drain voltage VOO - 22 V 

Clock pulse voltage (see Fig. 7) (- 20 . . . - 24) 

high state V ~ H  -1 . . .+0 .3  V 

low state VIL - 18 V 
(- 17.5.. . - 20) 

Clock frequency (see Fig. 5) 1 4 0  
ft = - kHz 

when f t  > 2 ~ A F ~ O ~  1, (10 ... 500) 

Clock pulse duration i l ,  t 2  > 0.8 PS 

Interval between tl,, izD > 0 (not overlapping) 
two clock pulses 

Signal pulse duty factor 
(see Fig. 8) 

Rise and fall time 
of the clock pulses 

lnput bias voltage 

Impedance of bias source 
at the input 

Input signal amplitude V A F ~ ~  3 (0. . .6) V 
(peak-to-peak, see Fig. 10) 

lnput impedance 
of the filter at output 

Output DC current (current 10 0.5 . . . 1.5') m A 
of the constant current source 
see Fig. 11) 
Ambient operating temp. range Tomb -20. . .  f 60 OC 

l )  The output signal is proportional , because during the time 

tl + 11, the AF signal appears at the o"tput. 

2) If the filter input impedance RIF  exceeds 1 MQ, the constant current 
source at the output may be replaced by a resistor RL > 10 kQ (see 
Fig. 12). 



TCA 350 Y 
Characteristics 

at VDO = - 22 V ,  Vi ,  = - 8 V, V A ~ ~ ~  = 6 V, ~ A F  = 400 HZ, VIH = 0, 
V ~ L  = - 18 V, f t  = 40 kHz, t l / T t  = t2/Tt = 0.48, t, = t t  = 2 ys, I, = 
0.5 mA, Tomb = 25 OC in the circuit Fi.g. 1 which includes the Butterworth 
filter at the output. The latter has a cutoff frequency of 8 kHz, an input 
impedance of 43 kB and an attenuation of 110 dB at kHz. These test 
conditions apply equally to Figs. 3 . .  . 12. 

Distortion factor 

Noise voltage, peak-to-peak 
(see Fig. 6) 

Noise voltage, RMS value 
(see Fig. 6) 

Clock input capacitances 

l) In the test circuit the AF signal appears at the output only for the 
duration tl + tlP = T/2. This amounts to a 6 dB attenuation. Only the 
residual 2.5.. . 4  dB of the above quoted attenuation can be ascribed 
to the delay line. 

Design and Operation Mode 

Fig. 1 shows the circuit diagram of the TCA 350 Y and the external circuit 
components. 

The output transistor T 187 requires a drain voltage of - 22 V from which 
the necessary input bias of - 8 V i,s produced by a potential divider. 
Connected to the source terminal of the output transistor T 187, which 
operates as a source follower, is a 0.5 mA constant current source which 
acts as a load resistance and caters for voltage variations from + 5 V to 
- 22 V at the output of the TCA 350 Y. This ensures distortion-free trans- 
mission of the two bands of the output signal (see Fig. 3). 

Fig.4 illustrates the time relationship between clock signal and output 
signal as scaled by the clock frequency. The information contained in the 
output signal appears during the onset of clock pulse tr and is maintained 
up to the onset of clock pulse tz. During t l  the Input information is scan- 
ned, i. e. the capacitor C1 absorbs the information via the turned-on 
transistor TI. Every subsequent clock pulse ( t l  as well as t 2 )  shlfts this 
information into the next capacitor of the chain. Wlth the 185th pulse (of 
which 93 pulses are tl and 92 pulses t2) the information reaches the last 
capacitor of the chain, i. e. C185, and, after amplification, becomes avail- 
able via the source-follower TI87 at the output of the TCA 350 Y. As is 
apparent from Fig. 4, the information is preserved up to the onset of 12, 
although the signal voltage is raised by about 14 V after the expiry of 11. 



In this way the lower signal band is produced during tr, and the upper 
signal band during 11,. Which proportion of the intelligence Is contained 
in the lower, and which in the upper signal band depends upon the ratio 
of the clock pulse duration tl to the clock pulse interval fl,. Thus, if 
tr,, = 0 information Is transmitted exclusively in the lower signal band. 

The delay time of the bucket brigade circuit TCA 350 Y is calculated by 
using the following equation: 

n - 1 84 t=--- 
2 . f ,  2 - f t  

wherein n is the number of buckets in the chain (in the present case 184 
because capacitor C1 does not contribute to the delay time). 

The lowpass connected to the output of the TCA 350 Y filters the delayed 
signal V'AF from the output signal of the TCA 350 Y which contains the 
clock voltage. 

Flg. 3: Input and output voltages of the circuit shown in Fig. 1 

Flg. 4: Output voltage and clock voltages of the circuit shown in Fig. 1 



TCA 350 Y 
Fig. 5: 
Distortion factor 
versus clock frequency 

Fig. 6: 
Noise voltage 
versus clock frequency 

TCA 350Y mV TCA 350Y 

Fig. 7 :  
Distortion factor 
versus clock amplitude 

TCA 350Y 

Flg. 8: 
Distortion factor versus 
pulse duty factor of the 
clock signal 

TCA 350Y 



TCA 350 Y 
Flg. 9: 
Distortion factor versus 
signal pulse duty factor 

% TCA 350Y 

Flg. 11: 
Distortion factor 
versus current of 
constant current source 

O h  TCA 350Y 

Flg. 10: 
Distortion factor versus 
signal amplitude at input 

% TCA 3SOY 

Fig. 12: 
Distortion factor versus 
ohmic load resistance 
at output 

% TCA 350Y 



TCA 380 Development Sample Data 

Duplex RF Delay Line 

Monolithic integrated MOS circuit for the variable delay of video and RF 
signals. The TCA 380 operates on the bucket brigade principle. The 
"buckets" contained in the circuit are 2 x 190 small integrated MOS capa- 
citors. The signal is advanced from one capacitor to the next at the 
rhythm of the clock frequency and is thus delayed. By varying the clock 
frequency the time delay can be altered. Being a duplex delay line. the 
TCA 380 comprises two bucket brigade circuits whose inputs and outputs 
are connected in parallel. The clock signal is applied to the two bucket 
brigades in antiphase. This type of circuit offers the advantage that atten- 
uation and signal-to-noise ratio are better by 6 dB than in a single bucket 
brigade. Moreover, the duplex configuration permit of a higher upper-end 
limit frequency. Whereas with a simple bucket brigade the high-end limit 
frequency is equal to half the clock frequency, the high-end limit fre- 
quency in the case of the duplex circuit is theoretically equal to the 
clock frequency. Fig. I is a diagram of the internal TCA 380 circuit. 
Vl . . . V4 are the attenuation-compensating stages mentioned overleaf. 

The attainable signal delay r depends, according to the following equa- 
tion, upon the number of stages n and upon the clock frequency ft: 

By varying the clock frequency between the values ft,;, and ft,,,, we 
obtain the differential delay 

Flg. I :  Internal circuit of the TCA 380 (diagrammatic) 



TCA 380 
By means of likewise integrated attenuation-compensating stages, signal 
components of a higher frequency can be emphasised. This enables the 
frequency response of the delay line to be equalised by selecting the 
compensatlng voltage. If the clock frequency varies, the attenuation- 
compensating voltage may be varied in dependence on frequency. 

It is advisable to let a lowpass filter precede the delay line whose upper 
cutoff frequency is lower than the smallest clock frequency f f  ,in. Simi- 
larly, a lowpass filter should be included after the delay line which 
suppresses the clock sfgnal superi'mposed on the i'ntelligence signal. 

FIg. 2: 
TCA 380 in TO-73 metal case 
similar to TO-5 with 12 leads 

" 

Weight approximately 1 g 
Dimensions in mm 

Pln connections 

1 lnput 1 
2 lnput 2 
3 Clock tl 
4 Compensation VcOmp 
5 Clock t2 
6 leave vacant! 
7 Supply voltage (compensation) 
8 Ground, 0, case, substrate 
9 Output 1 
10 leave vacant1 
11 Output 2 
12 Supply voltage 

All voltages are referred to  pin 8. 

Supply voltage 

lnput DC voltages 

lnput signal voltage 
with 10 kQ limiting resistor 
between signal source and input 

Clock voltages 

Attenuation compensating voltage 

Output rating 

Ambient operating temp. range 

Storage temperature range 

Pins 9 and 11 are short-circuit 
proof with respect t o  each pin 

T o m b  0...60 OC 

7s -2O...-I-80 OC 



TCA 380 
Recommended Operatlng Conditlons 

Supply voltages v7. v12 18 ... 24 V 

Compensation voltage V C O ~ P  8 . . . 1 0  V 

Input DC vcrltages V7. v2  (0.4. . .0.7) VIZ 

Output voltages V ~ P P .  V ~ I P P  1.5 V 

Clock voltages V ~ H  = VSH < V12 

Shape of clock signal see diagrams 4 and 5 

Characteristics at v 3 ~  = VSH = V7 = V1* = 20 V, Tomb = 25 OC, 

clock signal correspondlng to diagrams 4 and 5 in the test circuit of Fig. 3 

Number of capacitors 
of one bucket brigade 

Gain 
at f, = 100 kHz, ft = 5 MHz 

Loss of gain at f, = 3 MHz, 
f t  = 5 MHz, referred to 
f ,  = 100 kHz 

Loss of gain at 1, = 5 Hz, 
i t  = 5 MHz, referred to 
f ,  =. 100 kHz 

Signal-to-noise ratio 
at f, = 3 MHz, f t  = 5 MHz 
and noise bandwidth 0.. . 3  MHz 

Distortion factor at f ,  = 20 kHz, 
ft = 5 MHz, Voutpp = 1.2 V 

Crosstalk attenuation between 
lnput and output at f t  = 5 MHz 

Ratio of the output signal to  the clock 
frequency dependent level 
fluctuation with 25 Hz modulation 
of the clock frequency between 
3.5 MHz and 5.5 MHz 
at V,,tpp = 1.5 V 

Difference of the delay times 
when operating with a clock 
frequency of 3.5 or 5.5 MHz 

G 100 kHz 

GS  Hz 



TCA 380 

Flg. 3: Test circult 

Flg. 4: Requlred waveform of clock slgnal 

Fig. 5: Admissible overlapping of the clock pulse slope at f ,  = 4 MHz 



TDD 1605.. .TDD 1624 Development Sample Data 

Voltage Stabilizers for 5. . -24  V 

Monolithic integrated voltage stabilizers in bipolar technology for stabiliz- 
ing voltages of 5 V  to 24V (f 5 %),with load currents of 500 mA to 200 mA, 
equipped with overload protection by current limiting with a reversing 
characteristic. When the excess load is removed the stabilized voltage 
returns by itself. Low drift, high stabilizing factor and low consumption 
in the non-operative condition are further features of these modern com- 
ponents. 

TDD 16 ... 

lnput 

Fig. 1: Connection diagram of the voltage stabilizers TDD 1 6 . .  

Flg. 2: 
Plastic case similar to 34 A 3 
Pin 2 (ground) is connected 
to the cooling fin. 

Weight approximately 1.5 g 
Dimensions in mm 

All voltages are referred to pin 2. 

~ a x i m u m  ,Ratings 

lnput voltage 

TDD 1605; 1606,1608 and 1610 V J  20 V 

TDD 1612 and 1615 V I  25 V 

TDD 1618 V I  30 V 

TDD 1624 v I 40 V 

Temperature of chip Ti 125 O C 

Storage temperature range 1 s  -20. .  .+I25 OC 



TDD 1605. . .TDD 1624 
Characterlstlcs at Tc = 25 OC and V I  = (V3 + 5 V )  

Maximum Onset of Output 
load current resistance 
current limiting 

Type 

TDD1605 

TDD 1606 

TDD 1608 

TDDl6lO 

TDD1612 

TDD 1615 

TDD1618 

TDD 1624 

-13 mow mA 

1000 

1000 

1000 

1000 

1000 

800 

600 

400 

Stabilized Recom- 
voltage mended 

minimum 
input 
voltage 

v3 v V1 v 

5 7.5 

6 8.5 

8.5 1 1  

10 12.5 

12 14.5 

15 17.5 

18 20.5 

24 26.5 

Voltage tolerance at -13 = 10 r n ~  A V 3  + 5 010 

Stabilizing factor at f = 100 Hz AVtlAV3 > 200 
Temperature dependence 
of the output voltage 

Av3 10-4 
ATc - V J  

1t0c 

Non-operative current consumption 11 7 m A 
at 13 = 0 

Short-circuit current -13 short 50 mA,  

required longitudinal voltage v 1 1 3  > 2.5 V 
drop at 13,  

Thermal resistance 
Chip - Cooling fin 

Fig. 3: Output characteristic 

FIg. 4: Application circuit 



UAA 210 

Monolithic integrated circuit in bipolar technology, for application in 
simple photographic cameras with fixed exposure time. 

The UAA 210 comprises a window comparator with close tolerances and 
a 10 mA constant-current source supplying a light-emitting diode. Fig. I 
shows the application circuit. The photo-conductive element RF, which is 
fitted beside the camera objective, measures the light impinging upon 
the camera and the light-emitting diode is extinguished when the correct 
stop has been set. Otherwise the stop, as well as a slide provided in front 
of the photoconductive cell and mechanically coupled to the stop will 
have to be displaced until the light-emitting diode is extinguished. 

The characteristic of the window comparator (Fig. 4) is chosen in such a 
way that that the indicator lamp is extinguished for a range comprising 
one light value, i. e. the'maximum exposure error can only amount to 
one light value. Below a predetermined battery voltage, the light-emitting 
diode receives no current, which amounts to a voltage deficiency check 
within the UAA 210. 

Flg. 1: Operating circuit for the UAA 210 

I 
Ffg. 2: 
UAA 210 in plastic package 
50 B 4 according to  DIN 41 867 

Weight approximately 0.1 g 
Dimensions in mm 



UAA 210 

Fig. 3: Circuit for testing the characteristics 

All voltages are referred to pin 4. 

Definltlons 

12: Current consumption of the UAA 210 at RF = 0 

RE: Internal resistance of the battery for which no functional 
failure occurs within the supply voltage range ( V ~ A  f 0.2 V )  
to 6 V. 

VZA: The supply voltage cut out level is determined by the fact 
that, with Tomb = 23.. -25 OC and X = 0.33 or X = 0.75, 
the output current 11 = 10 yA. 

X:  X is the symbol for the voltage ratio V3/V2. 

Maximum Ratlngs 

Supply voltage 

Ambient temperature range 

Storage temperature range 

Recommended Operating Condltlons 

Supply voltage (EMF of battery) v2 6 V 

Internal resistance of battery RB < 40 Q 

Resistance of the photoconductive cell RF > 100 S2 

Ambient operating temperature range Tomb -18...+50 OC 

Conditlons tor Testing the Characteristics 

Condition 1: 
Supply voltage (? 1 O/O) 

Ambient temperature range 

Condition 2: 
Supply voltage range 

Ambient temperature range 



UAA 210 
Condition 3: 
Supply voltage range 
at Tomb = - 18 OC 

at Tomb = f 50 OC 

Characterlstlcs for the test circuit of Fig.3. at V2 = 5 V, Tomb = 25 OC. 
unless otherwise specified 

Supply voltage cut out level 

Input current at V 3  = 5 V 

Current consumption 12 

Output current at X = 1 Il  
Voltage ratios, see also Fig. 4 

at 11 > 4 mA XU 
at 11 < 4 mA X'U 
at 1, < 10 PA X",, 

at 11 < 10 pA Xuo 
at 11 < 4 mA x' o 

at 11 > 4 mA XO 

V ~ A  

13 

Cond. 1 

< 5  

7.5. . . 12.5 

< 3.5 

< 2  

Cond. 2 

< 6  

7.5. . . 12.5 

v 
PA 

Cond. 3 

< 6  mA 

6 . . . 1 4  mA 

Flg. 4: Output current versus voltage ratio 









ZTE 1,s. . . ZTE 5,1 Development Sample Data 

Silicon Stabilizer Diodes 

Monolithic integrated analog circuits, designed for small power stabilizer 
and limitation circuits, providing low dynamic resistance and high- 
quality stabilization performance as well as low noise. In the reverse 
direction, these devices show the behaviour of forward-biased silicon 
diodes. 

The end of the ZTE device marked with the cathode ring is to be con- 
nected: 
ZTE 1.5 and ZTE 2 to the negative pole of the supply voltage 
ZTE 2.4. . . ZTE 5.1 to the positive pole of the supply voltage 

Glass case JEDEC DO-35 
54 A 2 according to DIN 41 880 
Weight approximately 0.13 g 
Dimensions in mm 

Maximum Ratings 

Operating current see table on next page 

Inverse current I F  100 m A 

Power dissipation at Tomb = 25 OC Ptor 350 ') rnW 

Junction temperature Ti 150 O C 

Storage temperature range Ts - 55..  .+I50 OC 

Characteristics at Tomb = 25 OC 

Forward voltage at IF = 10 mA V F  < 1 V 

Temperature coefficient of the 
stabilized voltage at Iz = 5 mA 

ZTE 1.5 and ZTE 2 uvz - 26 1 O-4/0C 

ZTE 2.4. . . ZTE 5.1 WZ - 30 1 OJl0C 

Thermal resistance R I ~ A  < 0.35 l) "C/rnW 
Junction to ambient air 

l) Valid provided that the leads are kept at ambient temperature at a 
distance of 8 mm from case. 



Z-TE 1,5. . . ZTE 5,l 

ZTE 1.5 

ZTE 2 

ZTE 2,4 

ZTE 2,7 

ZTE 3 

ZTE 3,3 

ZTE 3,6 

ZTE 3,9 

ZTE 4,3 

ZTE 4;7 

ZTE 5,l 

Operating Dynamic permissible 
voltage resistance operating current 
at Iz = 5 mA at l z  = 5 mA at Tomb = 25 OC ') 

vz v r ~ i  Iz max. mA 

1.35.. . 1.55 13 (< 20) 120 

2.0. . -2.3 18 (< 30) 120 

2.28.. .2.56 14 (< 20) 120 

2.5 . . .2.9 15 (< 20) 110 

2.8. . . 3.2 15 (< 20) 100 

3.1 . . .3.5 16 (< 20) 90 

3.4 . . .3.8 16 (< 25) 80 

3.7 . . -4.1 17 (< 25) 75 

4.0 . . . 4.6 17 (< 25) 70 

4.4. . .5.0 18 (< 25) 65 

4.8. . .5.4 18 (< 25) 60 

') Valid provided that the leads are kept at ambient temperature at a 
distance of 8 mm from case. 



ZTE 1,s . . . Z-TE 5,1 

Breakdown characterlstlcs 
at T i  = constant (pulsed) 

ZTE 1,s ... 5) 

Breakdown charakterlstics 
at Ti = constant (pulsed) 

ZTE 1.5 ... 5.1 



ZTE 1,s . . . ZTE 5,1 
Admissible power dissipation 
versus ambient temperature 
(see note l) on page 181) 

mW ZTE 1.5 ... 5,1 

Dynamic resistance 
versus operating current, 
norrnalised 

Dynamic resistance 
versus operating voltage 

ZTE 1,5 ... 5,l 



ZTK 6,8. . . ZTK 33 (=TAA 550) 
Temperature-Compensated Stablllzlng Clrcuits 
feature extremely short thermal run-in time 

Monolithic linear integrated circuits producing an extremely constant 
temperature-compensated voltage, particularly suitable for stabilizing the 
tuning voltage in radio and TV tuners employing voltage variable capac- 
itance diodes. 

Glass case JEDEC DO-35 
54 A 2 according to DIN 41 880 

Weight approx. 0.13 g 
Dimensions in mm 

Type Operating Dynamic maximum 
voltage resistance operating 
at lz = 5 rnA at lz = 5 mA current I )  at 

Vz V rzi Q Tomb = 45 OC -. IZ ni A 
Z'TK 6,8 6.4.. . 7.1 10 (< 25) 36 
ZTK 9 9.. .10 10 (< 25) 27 
ZTK 11 10 ... 12 10 (< 25) 19 
ZTK 18 16 ... 20 11 i< 25) 13 

admissible junction temperature Ti 150 O C  

admissible storage temp. range Ts -20.. . + 150 O C  

Temperature coefficient avz -2 ( 1  0 . . 5 )  ) 1 0'5IoC 
of the operating voltage 
at lz = 5 mA f 0.5 mA in the 
range of Tomb = 20.. .60 OC 

Thermal run-in time 

Thermal resistance 
Junction to ambient air 

I )  Valid provided that leads are kept at ambient temperature at a distance 
of 8 mrn from the case. 

') At the end of this time AVz has reached 90 OIO of its final value AVz,.,. 
AV~mox = I VZ (a) - VZ (0) I 
where Vz (0) = Vz in the instant of turn-on 

and Vz (u) = Vz at thermal equilibrium. 



ZTK 6,8 . . . ZTK 33 
Tlme dependence of AVZ 
after tum-on for different 
distances between case and 
polnt of amblent temperature 
on the leads 

ZTK ... 
I 

Dynamlc mlstance 
versus 
operatlng current 

ZTK ... 
100 

Permlsslble operatlng current Change of temperature 
versus amblent temperature coeff lclent versus 
(see note') on prevlous page) operating current 

ZTK ... x ~ o . ~ / c  ZTK . . . 



ITT Manufacturing 

The integrated circuits for consumer applications described in this 
manual are only Darts of the ITT Semiconductors' manufacturi,ng pro- 
gramme. A wide 'range of monolithic integrated digital circuits in TrL  
and MOS technology as well as transistors, diodes, Zener diodes, recti- 
fiers and thyristors of outstanding quality are at your disposal for your 
designs and your production. 

Worldwide basic research and specified deveIopment programmes at ITT 
factories guarantee the most modern production methods. Rational large 
scale production ensures constant high quality standard at reasonable 
prices. 

ITT components are mar'keted worldwide. We are pleased to inform you 
of the address of your local ITT distributor. 

For information about the following components ask for your manual: 

TTL Digital Integrated Circuits 

NPN and PNP Silicon Transistors 

NPN and PNP Silicon High Frequency Transistors 

Luminescent Diodes 

Ge Diodes 

Si Diodes 

Si Capacitance Diodes 

Si Zener Diodes 

Si Rectifiers 

Si Thyristors and Triacs 

@ 1976 international Telephone 
and Telegraph Corporation 

Reprinting is generally permitted, Indicating the source. However, our 
consent must be obtained in all cases. Information furnished by ITT is 
believed to be accurate and reli'able. However, no responsibility is as- 
sumed by ITT for its use; nor for any infringements of patents or other 
rights of third parties which may result from its use. No license is granted 
by implication or otherwise under any patent or patent rights of ITT. 
The information and suggestions are given without obligation and cannot 
give rise to any liability; they do not indicate the availability of the com- 
ponents mentioned. Delivery of development samples does not Imply any 
obligation of ITT to supply larger amounts of such units to a fixed term. 
To this effect, only written confirmation of orders will be binding. 

Printed in W.-Germany + Imprim6 dans la RBpublique FBd6rale dlAllemagne 
by Druckhaus Rombach+Co GmbH, D-7800 Freiburg 

Edition 197616 
Order No. 6250-06-1 E 
Subject to  modifications 





General Information 

ICs for Television and 
Radio Receivers 

I ICs for Motor Vehicles 

I ICs for Electronic Organs 

ICs for Other Applications 
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