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TBA950-2 Television Signal Processing Circuit 
General Description 
The TBA950-2 is a monol i th ic integrated circui t for 
pulse separation and line synchronization in TV receivers 
wi th transistor output stages. 

The TBA950 comprises the sync separator wi th noise 
suppression, the frame pulse integrator, the phase com-
parator, a switching stage for automatic changeover of 

noise immuni ty , the line oscillator w i th frequency range 
l imiter, a phase control c ircui t 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. 

Connection and Block Diagrams 
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Dual- ln-L ine Package, Order Number T B A 9 5 0 - 2 
See NS Package N 1 4 A 

Quad- ln-L ine Package, Order Number T B A 9 5 0 - 2 Q 
See NS Package N14C 
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Absolute Maximum Ratings Recommended Operating Conditions 
All voltages are referred to p in 1 (For operating circuits Figures 4 and 5) 

I 3 , Supply Current (Figure 6) 45 mA I5, Input Current During Sync Pulse > 5 MA 
15, Input Current 2 mA V | N P-P, Composite Video Input Signal 3 (1 to 6)V 
V5 , Input Voltage - 6 V l-]Q, Input Current During Line Flyback Pulse 0.2 to 2 m A 
S2- Output Current 22 mA Ig, Switch-Over Current > 2 mA 
V2 , Output Voltage 12V td. Time Difference Between the Output Pulse 
$3, Switch-Over Current for Video Recording 5 mA at Pin 2 and the Line Flyback Pulse at 10 < 2 0 MS 
' l 0 ' f l yback Peak Pulse Current 5 mA I3, Current Consumption (Figure 6) < 4 5 mA 
V11 , Phase Correct ion Voltage O t o V3 T A , Ambient Operating Temperature Range 0°C to +60° C 
T A . Ambient Temperature 60° C 

Electrical Characteristics TA = 2 5 ° C , f Q = 1 5 , 6 2 5 Hz in the tes t c i r c u i t Figure 2 ( N o t e 1) 

SYMBOL C H A R A C T E R I S T I C C O N D I T I O N S M I N T Y P M A X UNITS 

V 7 Amp l i t ude of the Frame Pulse > 8 V 

t7 Frame Pulse Durat ions > 1 5 0 MS 

R O U T 7 Ou tpu t Resistance at Pin 7 

(High State) 

7.5 10 13 k n 

t2 Ou tpu t Pulse Dura t ion Typica l Ranges 25 28 JJS 

V 2 Res Residual Ou tpu t Vol tage l 2 = 20 m A < 0 . 5 5 V 

f o Oscil lator Frequency C13/1 = 10 nF, R14 /1 = 10.5 k f t 14063 15625 17187 Hz 

± A f p Frequency Pull-In Range 400 1000 Hz 

± A f H Frequency Hold ing Range Typica l Ranges 400 1000 Hz 

d f o / d t d Slope of Phase Comparator 

Contro l Loop 

2 kHz/ / js 

d t d / d t p Gatn of Phase Cont ro l 20 

t p Phase Sh i f t Between Leading 

Edge of Composite V ideo 

Signal and Line Flyback Pulse 

(Note 2) Adjustable by V 1 1 

Typica l Range 0 3.5 MS 

Note 1: By modi f icat ion of the frequency-determi 
Note 2: The l imi ted f lyback pulse should overlap 

ning network at pins 13 and 14, these ICs can also be used for other line frequencies, 
the video signal sync pulse on both edges. 

Functional Description 
The sync separator separates the synchroniz ing pulses 
f r o m the composi te video signal. The noise inverter 
c i rcu i t , wh ich needs no external components, in con-
nect ion w i t h an integrating and d i f fe rent ia t ing ne twork 
frees the synchroniz ing signal f r o m d is tor t ion and noise. 

The frame sync pulse is obta ined by mu l t i p le integrat ion 
and l im i ta t i on o f the synchroniz ing signal, and is avail-
able at p in 7. The RC ne twork , h i t he r to required between 
sync separator and frame osci l lator is no longer needed. 
Since the frame sync pulse dura t ion at p in 7 is subject 
t o p roduc t ion spreads, i t is recommended to use the 
leading edge o f this pulse fo r tr iggering. 

The f requency of the line osci l lator is determined by a 
10 nF polystyrene capacitor at p in 13 wh ich is charged 
and discharged per iodical ly by 2 internal current sources. 
The external resistor at pin 14 defines the charging 
current and consequent ly in con junc t ion w i t h the oscil-
lator capaci tor the line f requency. 

The phase comparator compares the sawtooth-voltage of 
the osci l lator w i t h the l ine sync pulses. Simul taneously, 
an AFC voltage is generated wh ich influences the oscil-
lator f requency. A f requency range l imi ter restricts the 
frequency ho ld ing range. 

The osci l lator sawtooth voltage, wh ich is in a f ixed rat io 
to the line sync pulses, is compared w i t h the f lyback 
pulse in the phase cont ro l c i rcu i t , in this way compen-
sating all d r i f t o f delay t imes in dr iver and line ou tpu t 
stage. The correct phase pos i t ion and hence the hor i-
zontal posi t ion o f the p ic ture can be adjusted by the 
10 kf2 potent iometer connected t o p in 11. W i t h i n the 
adjustable range the ou tpu t pulse dura t ion (pin 2) is 
constant. A n y larger displacements of the picture, 
e.g., due t o non-symmetr ical p icture tube, should no t 
be corrected by the phase potent iometer , since in all 
cases the f lyback pulse must overlap the sync pulse on 
both edges (Figure 3). 
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Functional Description <cont inued) 

The switching stage has an auxil iary funct ion. When the 
2 signals supplied by the sync separator and the phase 
control c ircui t , respectively, are in synchronism, a 
saturated transistor is in parallel w i th the integrated 
2 k£2 resistor at pin 9. Thus the t ime constant of the 
f i l ter network at pin 4 increases and consequently 
reduces the pull-in range of the phase comparator cir-
cuit 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. I t may also be use-
ful to connect a resistor of about 680 H or 1 k f l between 
pin 9 and earth. The capacitor at pin 4 may be lowered, 
e.g., t o 0.1 ( iF. These alterations do not significantly 

influence the normal operation of the IC and thus do 
not need to be switched. 

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 
of f the mains) a built- in protect ion circuit ensures defined 
line frequency pulses down to V3 = 4V and shuts o f f 
when V3 falls below 4V, thus preventing pulses of 
undefined durat ion and frequency. Conversely, if the 
supply voltage rises, pulses defined in duration and fre-
quency wil l appear at the output pin as soon as V3 
reaches 4.5V. In the range between V 3 = 4.5V and fu l l 
supply the shape and frequency of the ou tpu t pulses are 
practically constant. 
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FIGURE 3. Phase Relationships 
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I npu t c i rcu i t ry must be op t im ized 

FIGURE 4. Operating Circuit (Thyristor Output Stage) 
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Functional Description (Continued) 

* l n p u t c i rcu i t ry must be op t im ized 

FIGURE 5. Another Possibility for Line 
Frequency Adjustment (Transistor Output Stage) 
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FIGURE 6. Graph for Determining 
the Supply Series Resistor, Rs 
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