
TBA990J 
PAL "TV CHROMA DEMODULATOR 
FAIRCHILD L INEAR INTEGRATED CIRCUIT 

G E N E R A L D E S C R I P T I O N - The T B A 9 9 0 is an in tegrated color demodu la to r c i rcu i t for color 
televis ion receivers i nco rpo ra t i ng t w o active synch ronous demodu la to rs for the R-V and B-Y c h r o m i -
nance signals, a mat r i x (p roduc ing the G-Y color d i f fe rence signal), P A L phase sw i tch and f l i p - f l op . 
It is sui table for dc coup led dr ive to the p ic ture tube. When associated w i t h the ma t r i x in tegrated 
c i rcu i t ( T B A 5 3 0 ) it provides R G B o u t p u t signals. 

Special a t t en t i on has been given in the design to m i n i m i z i n g dc level d r i f t w i t h tempera tu re and 
d i rect in ter face w i t h T B A 5 3 0 , T B A 5 4 0 and T B A 5 6 0 . It is cons t ruc ted on a single s i l icon ch ip using 
the Fa i r ch i l d Planar* process. 

• D O U B L E B A L A N C E D S Y N C H R O N O U S D E M O D U L A T O R 

• I N T E R N A L D E C O D I N G M A T R I X 

• I N T E R N A L P A L S W I T C H 

• P R O V I S I O N F O R O U T P U T DC L E V E L M A T C H I N G 

• M I N I M I Z E D D C L E V E L D R I F T W I T H T E M P E R A T U R E 

• S I M U L T A N E O U S DC A D J U S T M E N T O N C H R O M A O U T P U T S 

A B S O L U T E M A X I M U M R A T I N G S 

Supp ly Vol tage 13.2 V 

In terna l Power Diss ipat ion 300 mW 

Opera t ing A m b i e n t Tempera tu re — 20"C to +60 C 

Storage Tempera tu re - 5 5 ° C to +1 2 5 ° C 

Pin Tempera tu re (Solder ing, 10 s) 260°C 
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t N o t r ecommended fo r new designs 
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. 'P lanar is a patented Fa i rch i ld process. 
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FAIRCHILD • TBA990 

E L E C T R I C A L C H A R A C T E R I S T I C S : T A = 2 5 ° C , V + = 1 2 V , See Test C i r cu i t , unless o therwise speci f ied. 

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

Supp ly Cur ren t ( Ig) 17 m A 

Co lor D i f fe rence Gain 

R - Y Channel ( A V 4 / 1 3) v 1 0 = = 50 m V pk-pk 3.8 V / V 

B-Y Channel ( A v 7 / 1 o l f = 4 .4 M H z 6 .8 w v 

G-Y Channel (Note 3) (Note 1) 

M a x i m u m Co lo r D i f fe rence O u t p u t Vo l tage (Notes 2, 3) 

R - Y O u t p u t ( V 4 pk -pk) 

B-Y O u t p u t ( V 7 pk -pk) 

G -Y O u t p u t ( V 5 pk -pk ) 

(Notes 2, 3) 
1.6 

2.0 

0.9 

v p k - p k 
v p k - p k 

V p k - p k 
Co lo r D i f fe rence DC O u t p u t Vo l tage 

R - Y O u t p u t ( V 4 ) 7.5 V 

B -Y O u t p u t ( V 7 ) 7.5 V 

G-Y O u t p u t ( V 5 ) 7.5 V 

I npu t Resistance of Ch roma Inpu ts (R10, R13 ) v 1 0 = V ^ = 20 m V rms 

(Sinusoidal ) f = 4.4 M H z 

8 0 0 a 

I npu t Capaci tance of Ch roma Inpu ts (C10, C13) 10 pF 

O u t p u t Resistance at Co lor D i f fe rence Termina ls 

(R4, R 5 , R7) 
3.0 k n 

I n p u t Resistance of Reference Inputs (R2, R8) 5.0 k n 

Peak-to-Peak P A L Sw i t ch O u t p u t Vo l tage ( V 3 p k - p k ' (No te 4) 3.5 V p k - p k 
A c t i v a t i o n Th resho ld Vo l tage ( V ^ l I den t i f i ca t i on C i rcu i t is Ac t i ve 6.5 V 

Deac t i va t ion Th resho ld Vo l tage (V-| ) 

I den t i f i ca t i on I npu t Cur ren t (!-)) 
I den t i f i ca t i on C i r cu i t is Inact ive 

- 1 0 0 

5.5 V 

MA 

O u t p u t Vo l tage D r i f t (A T a = 4 0 ° C ) 

DC O u t p u t Vo l tage I V 4 ) - 5 0 +50 m V 

DC O u t p u t Vo l tage I V 7 ) V 1 1 = V 1 2 = 6 V - 5 0 +50 m V 

DC O u t p u t Vo l tage ( V 5 ) - 5 0 +50 m V 

Relat ive DC O u t p u t Vol tage Change between Channels - 2 0 +20 m V 

N O T E S : 
1. G-Y o u t p u t is t yp j ca l l y equal t o - 0 . 5 1 (R-V) —0.19 (B-Y) . 
2 . Increase V- |o and V 1 3 un t i l gain is equal t o 0 .7 of small signal gain. 
3. Reference i n p u t ( V 2 p k . p k a ° d v 8 p k - p k ^ range is 0.5 V t o 2.0 V . { t yp i ca l l y 1.0 V) . 
4. f 0 = 0.5 x l ine pulse f requency ; V- |4 = 2 .0 t o 5.0 V p k - p k {See app l i ca t ion i n f o r m a t i o n ) . 
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FAIRCHILD • TBA990 

TEST C I R C U I T 

PULSE C H R O M A 
I N P U T I N P U T 

Q 

V 

C H R O M A 
I N P U T 

Q 

5 6 7 

I O E N T . R V P A L I R Y ) ( G Y I ( B Y ) REF 
I N P U T REF SW O U T P U T O U T P U T O U T P U T I N P U T 

IN O U T 

V-11 = V-I2 = 6.0 V 

V 9 = 9.5 V 

APPLICATION INFORMATION 

5.6 KFL R Y 

C O L O R 
D I F F E R E N C E 
O U T P U T S 
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FAIRCHILD • TBA990 

APPLICATION INFORMATION (Cont'd) 

The function is quoted against the corresponding lead number, 

IDENTIF ICATION BIAS 
1. The PAL f l ip-f lop is stopped, for identif ication purposes, when the voltage on pin 1 increases above 6 V. This threshold is internally 

generated and has a proportional behavior wi th the 12 V supply voltage. The threshold level of 6 V is chosen to match the output 
characteristic of the TBA540 and has suff iciently high safety margin above the zero chroma signal level of 4 V to eliminate spurious 
identifying. 

R-Y SUBCARRIER REFERENCE INPUT 
2. A 1 V pk-pk signal is required via a dc blocking capacitor. Under no circumstances should this signal be less than 0.5 V pk-pk. The input 

resistance at this pin is typical ly 5 k f i . 

PAL SQUARE WAVE CIRCUIT 
3. The amplitude is 3.5 V pk-pk f rom an emitter fol lower. 

R-Y S IGNAL OUTPUT (G-Y at pin 5 and 8-Y at pin 7) 
4. These outputs require no external dc loads except that direct connection must be made via the low pass fi l ter to the appropriate pins on 

the RGB matrix TBA530. 

The signals produced are in the fol lowing ratios: 

VB_Y = 1.78 VR_Y 

(a) V G _ y = 0.85 VR_Y 
(t»> VG_Y = 0.17 VR_Y 

Condit ion (a) refers to (B-Y) + (R-Y) addit ion in the G-Y matrix. 

Condit ion (b) refers to the phase reversed (R-Y) input signal where (G-Y) is obtained by subtraction. 

The dc levels should each be adjusted, starting wi th the (B-Y), to +7.5 V at nominal supply voltage. However, in a complete circuit 
using the TBA530 matrix and feedback integrated circuit these dc levels wi l l be adjusted to give the correct setting of the picture tube 
drive black levels. The changes in dc level wi th supply voltage are approximately linear and track together. 

The unwanted products of demodulation occurring in the color difference outputs are chiefly 8.86 MHz and harmonics together wi th a 
small amount of 4.43 MHz due to possible unbalance in the demodulators. To avoid possible troubles in the receiver because of the 
radiation of these demodulation products f rom the RGB drive circuits, fi lters must be employed in each of the color-difference outputs 
f rom the TBA990. The roll-off should begin at about 1.5 MHz and attention should be given to the parallel resonance of the inductors 
to ensure that no serious attenuation wi l l occur at less than 1.5 MHz. Also, some advantage may be secured by designing the inductor so 
that the dip due to its self-resonance occurs at about 4.43 MHz. 

G-Y SIGNAL OUTPUT 
5. See pin 4. 

POSITIVE SUPPLY 
6. The maximum allowable voltage on this pin is 13.2 V. 

B-Y S IGNAL OUTPUT 
7. See pin 4. 

B-Y SUBCARRIER REFERENCE INPUT 
8. The requirements here are identical wi th those for pin 2. 

DC LEVEL SETTING FOR B-Y OUTPUT S IGNAL 
9. See test circuit diagram, and also pin 4. 

CHROMINANCE B-Y INPUT S IGNAL 
10. An input signal of approximately 360 mV pk-pk (color bars) is required at this pin. The input impedance is greater than 800 ft and the 

input capacitance is less than 10 pF. 

DC LEVEL SETTING FOR G-Y OUTPUT SIGNAL 
11. See test circuit diagram, and also pin 5. 

DC L E V E L SETTING FOR R-Y OUTPUT SIGNAL 
12. See test circuit diagram, and also pin 4. 

CHROMINANCE R-Y INPUT S IGNAL 
13. An input signal of approximately 500 mV pk-pk (color bars) is required at this pin. The input imedpance is the same as for pin 10. 

LINE PULSE INPUT (f l ip-f lop synchronizing) 
14. A waveform derived f rom the line timebase can be used for synchronizing providing that its amplitude lies between 2 V and 5 V pk-pk. 

The trigger point occurs where the negative going edge crosses approximately +0.6 V. 

NOT CONNECTED 
15. This pin should not be used for external connections. 

GROUND 
16. See pin 16. 
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