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.
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Fig. 1: Block diagram and test circuit for the TBA 950
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Fig. 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) I3 45 mA
Input current Is 2 mA
Input voltage Vs —6 \
Output current 12 22 mA
Output voltage V2 12 \"
Switch-over current Ig 5 mA
for video recording operation
Flyback peak pulse current ho 5 mA
Phase correction voltage Vi 0...V3
Ambient temperature Tamb 60 °C

Recommended Operating Conditions for operating circuits Figs. 5 to 7

Input current during the sync pulse Is >5 pA
BAS input signal Vinpo 3(1...6) \
Input current during ho 02...2 mA

the line flyback pulse
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Switch-over current Is >2 mA

Time difference between the output tq <20 us
pulse at pin 2 and the line flyback
pulse at pin 10

Current consumption (see Fig. 8) I3 < 45 mA
Ambient operating temp. range Tamb 0...60 °C

Characteristics
for Tamb = 25 °C, f, = 15625 Hz ') in the test circuits Figs.1and 3

Amplitude of the frame pulse V7 >8 \"
Frame pulse duration

TBA 950:1 and TBA 950:2 X t7 > 150 us
TBA 950:F t > 20 us
Output resistance at pin 7 Rout7 10(7.5...13) kR
(high state)

Amplitude of the Vs >8 \"
complete sync signal

Output resistance at pin 6 Rout 6 25...45 kQ

Output pulse duration

TBA 950:1 t 22...26 us
TBA 950:2 X t2 25...28 us
TBA 950:F 173 25...30 us
Residual output voltage V3 res < 0.55 \"
at I = 20 mA

Oscillator frequency fo 15625 + 1562 Hz
for Cya;1 = 10 nF, Rygn = 105 kQ

Frequency pull-in range + Afe 400...1000 Hz
Frequency holding range + Aty 400...1000 Hz
Slope of phase comparator dfo/dtg 2 kHz/ps
control loop

Gain of phase control dtJ/dt, 20

Phase shift between leading edge of  t, —1...+35 us

BAS signal and line flyback pulse ?)
atts = 4.7 us, tjo = 12 pus, &5 = 5 us,
pin 11 open circuit, see Fig. 4

1) By modification of the frequency determining network at pins 13 and
14 these integrated circuits can also be used for other line frequencies.

2) The limited flyback pulse should overlap the BAS signal sync pulse on
both edges.
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Fig. 4: Phase relations of the TBA 950.
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Fig. 5: Operating circuit

') Input circuitry must be optimized.
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Fig. 6: Another possibility for line frequency adjustment for the TBA 950
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Fig. 7: Operating circuit of the TBA 950:F with line frequency changeover

from 625 lines to 819 lines

1) Input circuitry must be optimized.
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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 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 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 oscillator
with the line sync pulses. Simultaneously an AFC voltage is generated
which influences the oscillator frequency. A frequency range 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 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 potentio-
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 kQ resistor at pin 9. Thus the time constant of the filter network at
pin 4 increases and consequently reduces the puli-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 pF.
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 ensures defined
line frequency pulses down to V3 = 4 V and shuts off when V; 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 = 4.5V and full supply the shape and frequency of the
output pulses are practically constant.

Fig. 8:
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