
T C A 6 6 0 B 

CONTRAST, SATURATION AND BRIGHTNESS 

CONTROL CIRCUIT FOR COLOUR DIFFERENCE AND 

LUMINANCE SIGNALS 

T h e T C A 6 6 0 B is an integrated c i r c u i t p e r f o r m i n g the c o n t r o l functions of c o n t r a s t , satu-
ra t ion and b r i g h t n e s s in co lour te lev is ion r e c e i v e r s . 
C o n t r a s t i s cont ro l l ed by t h r e e t r a c k i n g e l e c t r o n i c p o t e n t i o m e t e r s ; one for the luminance 
s igna l and the other two for the ( R - Y ) and ( B - Y ) co lour d i f f e rence s i g n a l s . 
In addition two t r a c k i n g e l e c t r o n i c p o t e n t i o m e t e r s provide the sa turat ion control of the 
c o l o u r d i f f e r e n c e s i g n a l s . 
Br ightness is cont ro l l ed by varying the b lack level of the luminance s ignal at the output. 
An inver t ing a m p l i f i e r is a l s o included f o r m a t r i x i n g the ( G - Y ) s ignal f r o m the ( R - Y ) and 
( B - Y ) co lour d i f f e r e n c e s i g n a l s . 

QUICK REFERENCE DATA 

Supply voltage V 1 3 - 4 nom. 12 V 

Supply c u r r e n t 113 nom. 35 mA 

Luminance input c u r r e n t 
( b l a c k - t o - w h i t e pos i t ive video s ignal ) 116 typ. 0 , 7 mA 

Luminance output vol tage 
( b l a c k - t o - w h i t e pos i t ive video s i g n a l ; 
p e a k - t o - p e a k value) V i - 4 ( p - p ) typ. 3 V 

Black level (nominal value) V l - 4 typ. 4 , 2 V 

Br ightness contro l 
(around nominal b lack level ) V ] - 4 + 1 tc - 2 V 

Gain of the ( R - Y ) and ( B - Y ) a m p l i f i e r typ. 5 dB 1 ) 2 ) 

Gain of the ( G - Y ) a m p l i f i e r typ. 1 

C o n t r a s t contro l range + 3 to - 2 0 dB 3) 
Saturat ion contro l range +6 to - 2 0 dB 3) 

1) At nominal c o n t r a s t se t t ing (max. c o n t r a s t - 3 dB) 

2) At nominal sa turat ion contro l se t t ing (max. sa turat ion - 6 dB) 

3) Nominal c o n t r a s t and nominal saturat ion a r e s p e c i f i e d as 0 dB. 

PACKAGE OUTLINE 

1 6 - l e a d D I L ; p l a s t i c ( S O T - 3 8 ) . 

January 1980 



T C A 6 6 0 B 

CIRCUIT DIAGRAM 

•Hi) 
N o v e m b e r 1 9 7 6 



TCA660B 

CIRCUIT DIAGRAM (continued) 

va N o v e m b e r 1976 



T C A 6 6 0 B 

RATINGS L imit ing values in a c c o r d a n c e with the Absolute Maximum S y s t e m (1EC134) 

Voltage 

Supply voltage V ^3-4 

Power dissipation 

T o t a l power dissipation P t o j-

T e m p e r a t u r e s 

S torage t e m p e r a t u r e ^ s t g 

Operat ing ambient t e m p e r a t u r e T a m j , 

13 ,2 V 

600 mW 

CHARACTERISTICS m e a s u r e d in the c i r c u i t on page 7 

Supply voltage V _ 4 

Requi red input s ignals at V 1 3 . 4 = 12 V and T a m ^ = 25 °C 

Luminance input c u r r e n t 

b l a c k - t o - w h i t e pos i t ive video s ignal 

Input impedance at 115 = 1 mA 

Input impedance variat ion for an 

input c u r r e n t variat ion = ± 0, 5 mA 

Colour di f ference input voltage 

( R - Y ) ; p e a k - t o - p e a k value 

( B - Y ) : p e a k - t o - p e a k value 

Input voltage variat ion before clipping 

of the output voltage o c c u r s 

Input impedance 

Blanking pulse (peak value) 

Black level r e i n s e r t i o n pulse (peak value) 

Black level c lamp pulse (peak value) 

Luminance output voltage at nominal c o n t r a s t 

b l a c k - t o - w h i t e pos i t ive video s igna l ; 
p e a k - t o - p e a k value 

- 2 5 to +125 °C 

- 2 5 to 1) 
- S 0 

'/S ^ 
typ. 12 V 

10 ,2 to 13 ,2 V 

I l 6 

| Z 1 6 - 4 | 

|AZ i6-4| 

v 9 - 4 ( p - p ) 

V 8 - 4 ( p - p ) 

* V 8 - 4 ) 
A V 9 - 4 j 

|Z«-4l » 
1*9-4 I 

V 3 - 4 M 

V 3 - 4 M 

V 2 - 4 M 

l - 4 ( p - p ) 

typ. 

typ. 

0 , 7 mA 
0 to 2 , 5 mA 

60 to 90 Q 

+ 25 Q 

0 , 7 V 

0 , 9 V 

0, 8 V 

3 , 5 to 6, 5 k Q 

- 1 , 5 to - 1 0 V 

+2 to +12 V 2 ) 

+ 1 to +12 V 

2 to 4 V 3 ) 

When a s tab i l i ?ed power supply of £ 12 V is applied, T a m ] 3 i s max . 75 ° C . 
2 ) During scan V 3 - 4 must be kept lower than 0 , 7 V (posit ive and negative) to avoid 

blanking of the luminance s ignal . 
Nominal c o n t r a s t is spec i f ied as maximum c o n t r a s t - 3 dB. 

V^o 
November 1976 



TCA660B 

CHARACTERISTICS ( cont inued) 

B l a c k l eve l at n o m i n a l b r i g h t n e s s s e t t i n g v i - 4 typ . 4 , 2 V 

B l a c k l eve l v a r i a t i o n with b r i g h t n e s s 

s e t t i n g ' +1 to - 2 V 

C o n t r a s t c o n t r o l v o l t a g e r a n g e v 5 - 4 S t ' e g r a P h on page 6 

B l a c k l e v e l v a r i a t i o n 

with c o n t r a s t c o n t r o l - ^ v l - 4 < 4 0 m V 2 ) 

B l a c k l e v e l v a r i a t i o n 

with video c o n t e n t s A v l - 4 < 2 0 m V 3 ) 

V a r i a t i o n between v ideo b l a c k leve l 

and r e i n s e r t e d b l a c k l e v e l 

at A T a m b = 25 °C and A V 1 3 . 4 ± 10% V j . 4 < ±20 mV 

Blanking l e v e l with r e s p e c t to 

n o m i n a l b r i g h t n e s s ^ 1 - 4 - 0 , 8 to - 1 , 2 V 

Bandwidth ( - 3 dl!) of l u m i n a n c e s i g n a l B r~ 6 MHz 

C o l o u r d i f f e r e n c e output s ignal f o r 

n o m i n a l c o n t r a s t and s a t u r a t i o n 4 ) 3 ) 

( R - Y ) ; p e a k - t o - p e a k v a l u e ^ ' l 0 - 4 ( p - p ) ^ P 1 1 , 2 5 V 6 ) 

( B - Y ) : p e a k - t o - p e a k v a l u e V 7 - 4 ( p - p ) 'yP- V 

D . C . output l e v e l y ' 4 ' t y P ' ' V 
1 0 - 4 

Output leve l v a r i a t i o n 

with c o n t r a s t and s a t u r a t i o n c o n t r o l } < 500 mV 

P e r m i s s i b l e d. c . load i m p e d a n c e ! ! ? 4 kS3 
K l 0 - 4 | I 

S a t u r a t i o n c o n t r o l v o l t a g e r a n g e ^ 6 - 4 ®ee graph on page 6 

S a t u r a t i o n c o n t r o l at V f i - 4 < 0 , 5 V < - 5 0 dB 

Bandwidth ( - 3 dl!) of c o l o u r d i f f e r e n c e s i g n a l B > 2 , 5 MHz 

•*) N o m i n a l b r i g h t n e s s s e t t i n g = 5 , 7 V. 
2) Only v a l i d if the input c u r r e n t d o e s not e x c e e d 0, 5 mA dur ing b l a c k . 
3 ) F o r a . c . c o u p l i n g only. 

N o m i n a l c o n t r a s t i s s p e c i f i e d a s m a x i m u m c o n t r a s t - 3 dB 
D ) N o m i n a l s a t u r a t i o n i s s p e c i f i e d a s m a x i m u m s a t u r a t i o n - 6 dB. 
6 ) T h i s v a l u e i s ob ta ined at the s p e c i f i e d m a x i m u m input v o l t a g e . 

November 1976 
I' 



T C A 6 6 0 B 

CHARACTERISTICS (continued) 

( G - Y ) a m p l i f i e r 

input vol tage ( p e a k - t o - p e a k value) 

output vol tage ( p e a k - t o - p e a k value) 

vol tage gain 

T r a c k i n g during c o n t r a s t and sa tura t ion c o n t r o l 

at a c o n t r a s t d e c r e a s e of 2 0 dB 
, , . ( R - Y ) 

change of the r a t i o ^ 

Y 
change of the r a t i o ( g _ y ) 

at a s a t u r a t i o n d e c r e a s e of 2 0 dB 
(R—Y) 

change of the r a t i o ^ 

C r o s s coupl ing 

l u m i n a n c e s i g n a l to c o l o u r d i f f e r e n c e s igna l 

( B - Y ) s ignal to ( R - Y ) s ignal 

c o l o u r d i f f e r e n c e s i g n a l to luminance s i g n a l 

v l l - 4 ( p - p ) 

V l 2 - 2 ( p - p ) 

G i l - 1 2 

1 V 

1 V 

-1 t o + 0 , 5 dB 

±1 dB 

0 to 4 dB 

±1 dB 

- 4 0 dB 

- 3 0 dB 

- 4 0 dB 

100 

G 

(%) 

75 

5 0 

25 

/ 
• 

i i 

s v 
/ 

which 50% orairi 
reduction is obtained 

/ 
y 

2 ,5 5 7 ,5 
V 5 - 4 ( V > 

100 

G 

(%) 

75 

50 

25 

2 ,5 

A 
r 

Ifr^ 
j i which 50% gain 

reduction is obtained 
which 50% gain 
reduction is obtained 
in om nal sat ura tion) 

j 
* * 

/ 
7 ,5 10 

V 6 _ 4 ( V ) 

C o n t r a s t c o n t r o l of l u m i n a n c e a m p l i f i e r S a t u r a t i o n c o n t r o l of c h r o m i n a n c e a m p l i f i e r 

v a November 1976 



T C A 6 6 0 B 

APPLICATION INFORMATION 

saturation control 

Pinning 

1. L u m i n a n c e s igna l output 
2 . B lack l e v e l c l a m p p u l s e input 
3 . Blanking pulse input 
4 . E a r t h (negative supply) 
5 . C o n t r a s t c o n t r o l input 
6 . Sa tura t ion c o n t r o l input 
7 . ( B - Y ) s ignal output 
8. ( B - Y ) s ignal input 

9 . ( R - Y ) s ignal input 
10. ( R - Y ) s ignal output 
11. ( G - Y ) s ignal input 
12. ( G - Y ) s ignal output 
13. Supply vol tage (12 V ) 
14. B r i g h t n e s s c o n t r o l input 
15. Black l e v e l c l a m p c a p a c i t o r 
16. L u m i n a n c e s igna l input 

va November 1976 



T C A 6 6 0 B 

APPLICATION INFORMATION (continued) 

The function is quoted against the corresponding pin number 

1. L u m i n a n c e s igna l output 

A pos i t ive video s igna l of 3 V p e a k - t o - p e a k is a v a i l a b l e a t n o m i n a l c o n t r a s t se t t ing . 
T h e b lack l eve l is c l a m p e d i n t e r n a l l y on the back p o r c h . 
By m e a n s of the b r i g h t n e s s c o n t r o l the b lack l eve l can b e v a r i e d between 2 . 2 V and 
5 , 2 V . T h e blanking level of the output s ignal will a s s u m e a value of 3 , 0 to 3 , 4 V . 

2 . B lack l e v e l c l a m p pulse input 

A p o s i t i v e pulse with a peak value between +1 V and +12 V will c l a m p the b l a c k l e v e l 
of the video s ignal to a n o m i n a l level of 4 , 2 V . T h e pulse may only be p r e s e n t during 
the back porch and should have a duration of about 3 ps. 

3 . Blanking pulse input 

T w o modes operat ion can be s e l e c t e d by the c h o i c e of the ampli tude of the pulse applied: 

- blanking 

- b lack l e v e l r e i n s e r t i o n 

Blanking of rhe l u m i n a n c e output s igna l is obtained when the peak value of the pulse 
r a n g e s f r o m - 1 , 5 to - 1 0 V . An a r t i f i c i a l b lack l eve l of nominal ly + 4 . 2 V is i n s e r t e d 
in the luminance output s ignal during the blanking p e r i o d when the peak value of the 
pulse r a n g e s f r o m + 2 to + 12 V . 
Dur ing scan the ampl i tude at pin 3 should r e m a i n between + 0 . 7 V and - 0 , 7 V to 
avoid blanking. 

4 . Negat ive supply (earth) 

5 . C o n t r a s t c o n t r o l input 

T h e c o n t r a s t c u r v e is given on page 4. T o avoid damaging of the c i r c u i t by f l a s h -
o v e r p u l s e s , p icked-up by the l e a d s , it is r e c o m m e n d e d that a c a p a c i t o r o f 
100 n F be connec ted between th is pin and e a r t h . 

6 . Sa tura t ion c o n t r o l input 

T h e c o n t r o l c u r v e i s g iven on page 4. T o avoid damaging of the c i r c u i t by f l a s h -
o v e r p u l s e s . p i cked-up by the l e a d s , it is r e c o m m e n d e d that a c a p a c i t o r o f 
100 n F be connec ted between th is pin and e a r t h . 

7 . ( B - Y ) s ignal output 

T h e a m p l i t t d e of this s ignal i s c o n t r o l l e d by the c o n t r a s t se t t ing and the sa turat ion 
se t t ing s i m u l t a n e o u s l y . At nominal c o n t r a s t and nominal sa tura t ion se t t ing an a m p l i -
tude of 1 , 6 V p e a k - t o - p e a k i s obtained at an input amplitude of 0, 9 V p e a k - t o - p e a k . 
T h e a v e r a g e level is typica l ly 6, 1 V . 

8. ( B - Y ) s ignal input 

T h e s i g n a l has to be a . c . coupled to the input. 
T o cope with the v a r i a t i o n of p i c t u r e contents an input voltage m a r g i n of ± 0 , 8 V is 
provided, w h e r e a s the input s igna l has a t y p i c a l value of ± 0, 45 V for a s a t u r a t e d 
co lour b a r s i g n a l . 

va November 1976 



TCA660B 

APPLICATION INFORMATION (continued) 

9 . ( R - Y ) s ignal input 

T h e s i g n a l has to b e a . c . coupled to the input. 
T o cope with the var ia t ion of p i c t u r e contents an input vol tage margin of ± 0 . 8 V is 
provided, w h e r e a s the input s igna l has a typ ica l value of ± 0 , 3 5 Y for a s a t u r a t e d 
c o l o u r b a r input. 

10. ( R - Y ) signal output 

T h e ampl i tude of this s i g n a l is c o n t r o l l e d by the c o n t r a s t se t t ing and s a t u r a t i o n s e t -
t ing s i m u l t a n e o u s l y . At nomina l c o n t r a s t and nomina l sa tura t ion se t t ing an ampli tude 
of 1, 25 V p e a k - t o - p e a k i s obtained at an input ampli tude of 0, 7 V peak to peak . 
T h e a v e r a g e l eve l i s typ ica l ly 6, 1 V . 

11. ( G - Y ) s ignal input 

T h e ( G - Y ) s ignal is obtained by m a t r i x i n g a part of the ( R - Y ) and ( B - Y ) s i g n a l s in a 
r e s i s t o r network . T h e input m a v r a n g e f r o m 1 to 6 . 5 V . 
An a v e r a g e l e v e l of typ ica l 5, 9 V is r e q u i r e d to produce an a v e r a g e output l eve l of 6 , I V . 
T h e gain of the i n v e r t e r s tage i s typica l ly 1. 

12. ( G - Y ) signal output 

An inver ted s igna l with an ampl i tude of m a x i m u m 1V p e a k - t o - p e a k is a v a i l a b l e at this pin. 

13. Supply vol tage (12 V ) 

C o r r e c t operat ion o c c u r s within the r a n g e 1 0 , 2 to 1 3 , 2 V. 
T h e power d iss ipat ion m u s t not e x c e e d 600 mW at 65 °C ambient t e m p e r a t u r e . 

14. B r i g h t n e s s c o n t r o l input 

T h e b lack l eve l of the luminance output s i g n a l t r a c k s the potent ia l applied to this pin. 
A typica l value for se t t ing the b r i g h t n e s s c o n t r o l is 5 . 7 V . for which a b l a c k l e v e l o f 
4 . 2 V i s obtained. 
It i s r e c o m m e n d e d that a c a p a c i t o r of at l e a s t 10 pF be c o n n e c t e d between th is pin and e a r t h . 

15. Black l eve l c l a m p c a p a c i t o r 

T h e l e v e l of the back porch of the luminance output s ignal is s t o r e d in an e x t e r n a l 
c a p a c i t o r of about 0 , 6 8 pF: the l a t t e r to be c o n n e c t e d between pins 14 and 15. 

16. L u m i n a n c e s ignal input 

A p o s i t i v e l u m i n a n c e s ignal of 0 , 7 mA p e a k - t o - p e a k between b lack and white l eve l 
d r i v e s the l u m i n a n c e a m p l i f i e r . 
A b lack l eve l of about 0, 3 mA is r e c o m m e n d e d . F o r a . c . coupling a b i a s r e s i s t o r 
to the supply l ine i s r e q u i r e d to b ias the a m p l i f i e r p r o p e r l y . 
T h e r e s i s t a n c e depends on the s i g n a l ampl i tude e . g.: 15 k Q is r e c o m m e n d e d for a 
input s igna l of 0 . 7 mA p e a k - t o - p e a k . 

November 1976 (ST 


