
TBA920 • TBA920S 
TELEVISION HORIZONTAL OSCILLATORS 

FA IRCH ILD LINEAR INTEGRATED CIRCUIT 

G E N E R A L D E S C R I P T I O N - T h e T B A 9 2 0 s are m o n o l i t h i c i n t e g r a t e d c i r c u i t s d e s i g n e d f o r T V 
rece iver a p p l i c a t i o n s . T h e y are c o n s t r u c t e d o n a s ing le s i l i c o n c h i p us i ng t h e F a i r c h i l d P l a n a r * p rocess . 
T h e y a c c e p t t h e c o m p o s i t e v i d e o s igna l , s e p a r a t e s y n c pu lses ( w i t h t h e a d d e d s a f e g u a r d o f no ise 
ga t i ng ) a n d p r o v i d e a s y n c o u t p u t f o r t h e v e r t i c a l i n t e g r a t o r . A l s o i n c o r p o r a t e d is t h e h o r i z o n t a l 
o s c i l l a t o r a l o n g w i t h t w o phase c o m p a r a t o r s , o n e t o c o m p a r e f l y b a c k pu lses t o t h e o s c i l l a t o r a n d t h e 
o t h e r f o r s y n c phase c o m p a r i s o n . T h e dev ices w i l l i n t e r f a c e w i t h b o t h S C R a n d t r a n s i s t o r d e f l e c t i o n 
sys tems . 

• S Y N C S E P A R A T O R 

• N O I S E G A T E 

• H O R I Z O N T A L O S C I L L A T O R 

• D U A L P H A S E C O M P A R A T O R 

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

S u p p l y V o l t a g e 1 3 . 2 V 

T o t a l P o w e r D i s s i p a t i o n ( N o t e 1) 6 0 0 m W 

S t o r a g e T e m p e r a t u r e — 5 5 L C t o + 1 2 5 ° C 

O p e r a t i n g T e m p e r a t u r e — 2 0 ° C t o + 6 0 ° C 

P in T e m p e r a t u r e ( S o l d e r i n g , 1 0 s) 2 6 0 ° C 

Vol tages 

V i - 1 6 1 3 . 2 V 

V 3 - 1 6 0 t o 1 3 . 2 V 

V g - 1 6 - 1 2 V 

V - | o _ - 0 . 5 t o 5 . 0 V 

Curren ts 

12 ( A v e r a g e V a l u e ) — 2 0 m A 

12 (Peak V a l u e ) - 2 0 0 m A 

l 5 (Peak V a l u e ) 1 0 m A 

l 7 (Peak V a l u e ) 1 0 m A 

I g (Peak V a l u e ) 1 0 m A 

l g (Peak V a l u e ) 1 0 m A 
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O R D E R I N F O R M A T I O N 
T Y P E P A R T N O . 
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\ 
t N o t r e c o m m e n d e d f o r n e w des igns. 

B L O C K D I A G R A M 

' P l a n a r is a p a t e n t e d F a i r c h i l d p rocess . 
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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 g = 1 2 V , See A p p l i c a t i o n s C i r c u i t I C C I R S t a n d a r d ) , un less o t h e r w i s e s p e c i f i e d . 

* N o t e : T B A 9 2 0 S is ident ica l to the T B A 9 2 0 excep t as ind ica ted . 

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 

C u r r e n t C o n s u m p t i o n l 2 = 0 3 6 m A 

V i d e o S igna l 

I n p u t V o l t a g e (Pos i t i ve G o i n g S y n c ) V I N (p -p ) 1 . 0 3 . 0 7 . 0 V 

P e a k - t o - P e a k V a l u e 

I n p u t C u r r e n t D u r i n g S y n c Pulse (Peak V a l u e ! ' 8 1 0 0 MA 

N o i s e G a t i n g ( L e a d 9 ) 

I n p u t V o l t a g e (Peak V a l u e } V g - 1 6 0 . 7 V 

I n p u t C u r r e n t (Peak V a l u e ) 19 0 . 0 3 10 m A 

I n p u t Res i s tance r 9 - 1 6 2 0 0 n 

F l y b a c k Pulse ( L e a d 5) 

I n p u t V o l t a g e (Peak V a l u e ) V 5 — 1 6 ± 1 . 0 V 

I n p u t C u r r e n t (Peak V a l u e ) 15 0 . 0 5 1 .0 m A 
I n p u t Res i s t ance r 5 - 16 4 0 0 n 
Pu lse D u r a t i o n ' 5 f = 1 5 6 2 5 H z 10 MS 

C o m p o s i t e S v n c Pulses ( P o s i t i v e , L e a d 7) 

O u t p u t V o l t a g e ( P e a k - t o - P e a k V a l u e ) v 7 - 1 6 (p -p ) 10 V 

O u t p u t Res i s t ance 

at L e a d i n g Edge o f Pulse ( E m i t t e r F o l l o w e r ) - 1 6 5 0 S2 

a t T r a i l i n g Edge « 7 - 16 2 . 2 k n 

A d d i t i o n a l E x t e r n a l L o a d Res i s tance R 7 - 1 6 ( e x t . I 2 . 0 k n 

D r i v e r Pulse ( L e a d 2) 

O u t p u t V o l t a g e (Peak - t o -Peak V a l u e ) v 2 - 1 6 (p -p ) 10 V 

A v e r a g e O u t p u t C u r r e n t '2 ( A V G ) 2 0 m A 
Peak O u t p u t C u r r e n t ' 2 2 0 0 m A 

O u t p u t Res i s t ance ( L o w O h m i c ) r 2 — 1 6 N o t e 2 2 . 5 o r 15 n 

O u t p u t Pulse D u r a t i o n ' 2 N o t e 3 12 t o 3 2 M S 

P e r m i s s i b l e D e l a y B e t w e e n L e a d i n g Edge • d ( t o t ) t 5 = 12 us 0 t o 15 MS 

o f O u t p u t Pulse a n d F l y b a c k Pu lse 

S u p p l y V o l t a g e a t W h i c h O u t p u t V 1 - 1 6 4 . 0 V 

Pulses are O b t a i n e d 

O s c i l l a t o r 

F r e q u e n c y , F ree R u n n i n g ' 0 R 1 5 — 1 6 = 3 . 3 kS2 ( N o t e 4 ) 1 5 6 2 5 H z 

S p r e a d o f F r e q u e n c y a t N o m i n a l V a l u e s N o t e 5 ± 5 . 0 % 

o f P e r i p h e r a l C o m p o n e n t s ( T B A 9 2 0 ) .•• ' o 

• S p r e a d o f F r e q u e n c y a t N o m i n a l V a l u e s A ' o 

o f P e r i p h e r a l C o m p o n e n t s ( T B A 9 2 0 S ) f o 
± 1 .5 

F r e q u e n c y C h a n g e W h e n D e c r e a s i n g A f o 10 % 

t h e S u p p l y D o w n t o M i n i m u m 4 . 0 V 

F r e q u e n c y C o n t r o l S e n s i t i v i t y 1 6 . 5 HZ/MA 

A d j u s t m e n t R a n g e o f N e t w o r k i n C i r c u i t 

a i 1 5 
A f 0 + 1 0 % 

o n A p p l i c a t i o n I n f o r m a t i o n ( T B A 9 2 0 ) ' o 

* A d j u s t m e n t R a n g e o f N e t w o r k i n A ' o 
± 5 . 0 % 

F i g u r e 1 ( T B A 9 2 0 S ) f o 
± 5 . 0 % 

I n f l u e n c e o f S u p p l y V o l t a g e o n F r e q u e n c y 6 f 0 / 6 V Vj = 12 V 5 . 0 % 
f o ^ n o m 

C o n t r o l L o o p I 

( B e t w e e n S y n c Pu lse a n d O s c i l l a t o r ) 

C o n t r o l V o l t a g e Range v 1 2 - 16 0 . 8 t o 5 . 5 V 

C o n t r o l C u r r e n t (Peak V a l u e s ) ' 1 2 V 1 0 _ 1 6 > 4 . 5 V ; ± 2 . 0 m A 
V 6 _ 1 6 > 1 .5 V , 

' 1 2 V l 0 _ 1 6 > 2 . 0 V ; ± 6 . 0 m A 
V 6 _ 1 6 > 1 . 5 V 

L o o p g a i n o f A P C S y s t e m 

a. T i m e C o i n c i d e n c e B e t w e e n S y n c Pulse A f 1 .0 kHz/MS 

a n d F l y b a c k Pulse o r V ^ q . - j g > 4 5 v A t 
b . N o T i m e C o i n c i d e n c e A f 3 . 0 kHz/Ms 

V 1 0 - 1 6 < 2 - 0 V A t 

C a p t u r e a n d H o l d i n g R a n g e A f N o t e 6 ± 1 . 0 k H z 

P u l l I n T i m e f o r A f / f 0 = ± 3 % t A f = 4 7 0 H z ( N o t e 7) 2 0 ms 

S w i t c h O v e r F r o m La rge C o n t r o l S e n s i t i v i t y t N o t e 7 2 0 m s 

t o S m a l l C o n t r o l S e n s i t i v i t y A f t e r C a p t u r e 
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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 : ( C o n t ' d ) 

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 

C o n t r o l L o o p 11 

( B e t w e e n F l y b a c k Pulse a n d O s c i l l a t o r ) 

P e r m i s s i b l e D e l a y B e t w e e n L e a d i n g E d g e o f <d ( t o t ) 0 t o 15 MS 

O u t p u t Pulse ( L e a d 2 ) a n d L e a d i n g E d g e 

o f F l y b a c k Pulse 

S t a t i c C o n t r o l E r r o r A t N o t e 8 0 . 5 % 

A t d 

O u t p u t C u r r e n t D u r i n g F l y b a c k Pu lse U ± 0 . 7 m A 

(Peak V a l u e ) 

O v e r a l l Phase R e l a t i o n 

Phase R e l a t i o n B e t w e e n L e a d i n g E d g e o f t N o t e 9 4 . 9 MS 

S y n c Pu lse a n d Middle of F l y b a c k Pulse 

T o l e r a n c e o f Phase R e l a t i o n ( T B A 9 2 0 ) l A t l N o t e 10 1 .0 MS 

T o l e r a n c e o f Phase R e l a t i o n ( T B A 9 2 0 S ) l A t l 0 . 4 MS 

V o l t a g e f o r t 2 = 12 t o 3 2 us V 3 - 1 6 6 t o 8 V 

A d j u s t m e n t S e n s i t i v i t y A t 2 10 MS/V 

AV3 - 1 6 
I n p u t C u r r e n t l 3 2 . 0 MA 

E x t e r n a l S w i t c h O v e r o f P a r a m e t e r s 

( L o o p F i l t e r a n d L o o p G a i n ) o f C o n t r o l L o o p I 

(e.g. f o r V i d e o R e c o r d e r A p p l i c a t i o n ) See N o t e 11 

R e q u i r e d S w i t c h O v e r V o l t a g e V10 - 1 6 R11 _ 1 6 = 1 5 0 n 4 . 5 V 

v 1 0 - 1 6 R 1 1 - 1 6 = 2 . 0 k n 2 . 0 V 

R e q u i r e d S w i t c h O v e r C u r r e n t ' 1 0 
R11 - 1 6 = 1 5 0 n 8 0 MA 

v 1 0 - 1 6 = 4 . 5 V ( N o t e 11) 

ho Rl 1 _ 16 = 2 . 0 k f i , 1 2 0 m A 
v 1 0 - 1 6 = 2 . 0 V ( N o t e 111 

N O T E S : 
1. 8 0 0 m W p e r m i s s i b l e w h i l e t u b e s are h e a t i n g u p . 
2. D e p e n d s o n s w i t c h p o s i t i o n a n d p o l a r i t y o u t p u t c u r r e n t . R 2 _ 16 = 2 . 5 f i is v a l i d f o r V 2 _ -|6 = + 1 0 . 5 V a n d a l o a d b e t w e e n leads 2 a n d 

16 (e.g. an e x t e r n a l r es i s to r ) . 
3 . T h e o u t p u t pu l se d u r a t i o n is a d j u s t e d b y s h i f t i n g t h e l e a d i n g edge ( V 3 _ - jg f r o m 6 . 0 V t o 8 . 0 V ) . T h e p u l s e d u r a t i o n is a r esu l t o f d e l a y i n 

t h e l i n e o u t p u t d e v i c e a n d t h e a c t i o n o f t h e s e c o n d c o n t r o l l o o p i n t h e T B A 9 2 0 . 

F o r a l i n e o u t p u t s tage w i t h B U 1 0 8 h i g h v o l t a g e t r a n s i s t o r t h e r e s u l t i n g d u r a t i o n is a b o u t 2 2 Ms, a n d i n s u c h a w a y t h a t t h e l i ne o u t p u t 
t r a n s i s t o r is s w i t c h e d o n aga in a b o u t 8 . 0 Ms a f t e r t h e m i d d l e o f t h e l i n e f l y b a c k pu l se . T h i s pu l se d u r a t i o n m u s t be t a k e n i n t o a c c o u n t 
w h e n d e s i g n i n g t h e d r i v e r s tage a n d d r i v e r t r a n s f o r m e r as t h i s w a y o f d r i v i n g t h e l i ne o u t p u t d e v i c e d i f f e r s f r o m t h e usua l , i .e. a d r i v e r d u t y 
c y c l e o f a b o u t 5 0 % . 

4 . T h e o s c i l l a t o r f r e q u e n c y c a n be c h a n g e d f o r o t h e r T V s t a n d a r d s b y a n a p p r o p r i a t e v a l u e o f C-14 _ 15-
5. E x c l u s i v e e x t e r n a l c o m p o n e n t s t o l e r a n c e s . 
6. A d j u s t a b l e w i t h R 1 2 — 15. 
7. See a p p l i c a t i o n i n f o r m a t i o n c i r c u i t . 
8. T h e c o n t r o l e r r o r is t h e r e m a i n i n g e r r o r i n r e f e r e n c e t o t h e n o m i n a l phase p o s i t i o n b e t w e e n l e a d i n g e d g e o f t h e s y n c p u l s e a n d t h e m i d d l e 

o f t h e f l y b a c k pu l se caused b y a v a r i a t i o n i n d e l a y o f t h e l i ne o u t p u t s tage. 
9 . T h i s phase r e l a t i o n assumes a l u m i n a n c e d e l a y l i n e w i t h a d e l a y o f 5 0 0 ns b e t w e e n t h e i n p u t o f t h e s y n c s e p a r a t o r a n d t h e d r i v e t o t h e 

p i c t u r e t u b e . I f t h e s y n c s e p a r a t o r is i n s e r t e d a f t e r t h e l u m i n a n c e d e l a y l i ne o r i f t h e r e is n o d e l a y l i n e a t a l l ( b l a c k a n d w h i t e sets) , t h e n 
t h e phase r e l a t i o n is a c h i e v e d at C 5 _ 15 = 5 6 0 p F . 

1 0 . T h e a d j u s t m e n t o f t h e o v e r a l l phase r e l a t i o n a n d c o n s e q u e n t l y t h e l e a d i n g edge o f t h e o u t p u t pu l se a t lead 2 o c c u r s a u t o m a t i c a l l y b y t h e 
c o n t r o l l o o p II or b y a p p l y i n g a dc v o l t a g e t o lead 3. 

11. W i t h s y n c pu lses a t l ead 7 a n d 8 ; w i t h o u t R C n e t w o r k a t l e a d 10 . 
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T E S T C I R C U I T S 

T B A 9 2 0 S 

(See a p p l i c a t i o n c i r c u i t f o r b a l a n c e o f c i r c u i t r y ) 

15 kP. 33 kS> 
— W v — 

10 ki: 

ADJUSTMENT ' - v t I 

15,625 ' 0,2 kHz 

<15.425 kHz 

F r e q u e n c y a d j u s t m e n t range, T e s t c i r c u i t f o f T B A 9 2 0 S . O t h e r c i r c u i t p o s s i b i l i t i e s f o r o s c i l l a t o r f r e q u e n c y a d j u s t m e n t . 

Fig. 1 F ig . 2 

A P P L I C A T I O N 

(See F i g . 1 f o r T B A 9 2 0 S n e t w o r k ) 

HORIZONTAL 
PULSE 

I U MI \ A N C E 
WITH POSITIVE 

YNC PULSE 

* T o b ias i n p u t d i r e c t t o base. 
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