
HIGH-FREQUENCY CIRCUITS

MC1733

MC1733C

MONOLITHIC DIFFERENTIAL VIDEO AMPLIFIER

. . .  a w id e b a n d  a m p l i f i e r  w i t h  d i f f e r e n t i a l  i n p u t  a n d  d i f f e r e n t i a l  o u t ­

p u t .  G a in  is  f i x e d  a t  1 0 ,  1 0 0 ,  o r  4 0 0  w i t h o u t  e x te r n a l  c o m p o n e n ts  

o r ,  w i t h  t h e  a d d i t i o n  o f  o n e  e x t e r n a l  r e s is to r ,  g a in  b e c o m e s  a d ju s ta b le  

f r o m  1 0  t o  4 0 0 .

DIFFERENTIAL VIDEO 
WIDEBAND AMPLIFIER

MONOLITHIC SILICON 

INTEGRATED CIRCUIT

•  B a n d w id th  -  1 2 0  M H z  t y p i c a l  @ A vcj =  1 0

•  R is e  T im e  — 2 .5  ns  t y p i c a l  @ A v d  =  1 0

•  P r o p a g a t io n  D e la y  T im e  — 3 .6  n s  t y p i c a l  @ A v d  =  1 0

G SUFFIX
M E T A L  P A C K A G E

CASE 603-02  

T O -1 0 0

FIGURE 1 -  BASIC CIRCUIT
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FIGURE 2 -  VOLTAGE GAIN 
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FIGURE 3 -  CIRCUIT SCHEMATIC
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G S U F F IX , M E T A L  P A C K A G E  
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L S U F F IX ,  C E R A M IC  P A C K A G E

See P ackaging In fo rm a t io n  S e c tio n  fo r  o u t l in e  d im ens ions .



M C 1 7 3 3 ,  M C 1 7 3 3 C  ( c o n t in u e d )

MAXIMUM RATINGS ( T A  =  + 2 5 ° C  u n le s s  o t h e r w i s e  n o t e d )

Rating Symbol Value Unit

P o w e r  S u p p l y  V o l t a g e V + + 8 . 0 V o l t s

V " - 8 . 0

D i f f e r e n t i a l  I n p u t  V o l t a g e Vin +  5 . 0 V o l t s

C o m m o n - M o d e  I n p u t  V o l t a g e C M V in ± 6 . 0 V o l t s

O u t p u t  C u r r e n t
' o 1 0 m A

I n t e r n a l  P o w e r  D i s s i p a t i o n  ( N o t e  1 )
P D

M e t a l  C a n  P a c k a g e 5 0 0 m W

C e r a m i c  D u a l  I n - L i n e  P a c k a g e 5 0 0

O p e r a t i n g  T e m p e r a t u r e  R a n g e  M C 1 7 3 3 C
t a 0  t o  + 7 5 ° C

M C 1 7 3 3 - 5 5  t o  + 1 2 5

S to r a g e  T e m p e r a t u r e  R a n g e
T s tg - 6 5  t o  + 1 5 0 °c

ELECTRICAL CHARACTERISTICS ( V  +  =  + 6 . 0  V d c ,  V  =  - 6 . 0  V d c ,  a t  T A  =  + 2 5 ° C  u n le s s  o t h e r w i s e  n o t e d )

MC1733 MC1733C

Characteristic Symbol Min Typ Max Min Typ Max Units

D i f f e r e n t i a l  V o l t a g e  G a i n

G a i n  1 ( N o t e  2 )
A v d

3 0 0 4 0 0 5 0 0 2 5 0 4 0 0 6 0 0

G a in  2  ( N o t e  3 ) 9 0 1 0 0 1 1 0 8 0 1 0 0 1 2 0

G a i n  3  ( N o t e  4 ) 9 . 0 1 0 1 1 8 . 0 1 0 1 2

B a n d w i d t h  ( R s =  5 0 S 2 ) B W M H z

G a i n  1 p  P ~ 4 0 - - 4 0 -

G a i n  2 ; : . 9 0 : : - 9 0

G a i n  3 -  P 1 2 0 - 1 2 0 -

R i s e  T i m e  ( R s =  5 0 S I,  V Q =  1 V p - p ) V n s

G a in  1 -  ; _  >. 1 0 . 5 - - 1 0 . 5

G a in  2 P - - \± P — PP:.P 4 . 5 1 0 - 4 . 5 1 2

G a i n  3 P P - ; P - P P P 2 .5 - 2 , 5 -

P r o p a g a t i o n  D e l a y  ( R s =  5 0 S ł , V Q =  1 V p - p )
l p d

n s

G a i n  1 J . j P i i U P P - 7 . 5 p - _ 7 .5 -

G a i n  2 ; P  ~ P  .. 6 . 0 1 0 - 6 . 0 1 0

G a in  3 ■ ™ ; ■ 3 . 6
■■: _ - 3 . 6

I n p u t  R e s i s ta n c e
R i n kS 2

G a in  1 - 4 . 0 - 4 . 0 -  5

G a in  2 2 0 3 0 ;P  ~  p 1 0 3 0

G a i n  3 . - 2 5 0 - 2 5 0 - ,P ~  '

I n p u t  C a p a c i t a n c e  ( G a i n  2 )
C i n ■; P p P - ~  ■ 2 . 0 - - 2 . 0 - p F

I n p u t  O f f s e t  C u r r e n t
I ' i o l

- 0 , 4 3 . 0 - 0 . 4 5 . 0 m A

I n p u t  B ia s  C u r r e n t - b - 9 . 0 2 0 - 9 . 0 3 0 m a

I n p u t  N o is e  V o l t a g e  ( R s =  5 0 S 7 , v n ■ ;± P ;P P ;: 1 2 _ - 1 2 - / j V ( r m s )

B W  =  1 k H z  t o  1 0  M H z )

I n p u t  V o l t a g e  R a n g e
V in ± 1 . 0 P P :P P |P P rP : p  P 'P ± P : P p ± 1 . 0 ; _ V

C o m m o n - M o d e  R e j e c t i o n  R a t i o C M r e j d B

G a in  2  ( V C M  =  ± 1  V ,  f  <  1 0 0  k H z ) 6 0 8 6 ■P P ~  P 6 0 8 6
_

G a in  2  ( V C M  =  ± 1  V ,  f  =  5  M H z ) — P .  P 6 0 ;;P p :: - - 6 0

S u p p l y  V o l t a g e  R e j e c t i o n  R a t i o S + , S ~ d B

G a i n  2  ( A V S = + 0 . 5  V ) 5 0 7 0 ■-P : ~ ; P ' p 5 0 7 0 - -

O u t p u t  O f f s e t  V o l t a g e
v o o V

G a i n  1 ;
0 . 6 1 .5 - 0 . 6 1 .5

G a i n  2  a n d  G a i n  3 - 0 . 3 5 1 .0 - 0 . 3 5 1 .5

O u t p u t  C o m m o n - M o d e  V o l t a g e C M  V Q 2 . 4 2 . 9 3 4 2 .4 2 . 9 3 . 4 V

O u t p u t  V o l t a g e  S w i n g v 0 3 . 0 4 . 0 - 3 . 0 4 . 0 V p - p

O u t p u t  S i n k  C u r r e n t
* o 3 , 6 ;-.P P .-P - - 2 .5 3 . 6 - m A

O u t p u t  R e s i s ta n c e
R o u t 2 0 p P ; .p :~ P .p ; P _ 2 0 S2

P o w e r  S u p p l y  C u r r e n t •d P P P P p P ~ ;p P p 1 8 2 4 - 1 8 2 4 m A



M C 1 7 3 3 ,  M C 1 7 3 3 C  ( c o n t in u e d )

N O T E S

N o t e  1 :  D e r a t e  m e t a l  p a c k a g e  a t  6 . 5  m W / ° C  f o r  o p e r a t i o n  a t

a m b i e n t  t e m p e r a t u r e s  a b o v e  7 5 ° C  a n d  d u a l  i n - l i n e  p a c k ­

a g e  a t  9  m W / ° C  f o r  o p e r a t i o n  a t  a m b i e n t  t e m p e r a t u r e s  

a b o v e  1 0 0 ° C  (s e e  F i g u r e  4 ) .  I f  o p e r a t i o n  a t  h ig h  a m ­

b i e n t  t e m p e r a t u r e s  is  r e q u i r e d  ( M C 1 7 3 3 )  a  h e a t s i n k  

m a y  b e  n e c e s s a r y  t o  l i m i t  m a x i m u m  j u n c t i o n  t e m p e r a ­

t u r e  t o  1 5 0 ° C .  T h e r m a l  r e s i s t a n c e ,  j u n c t i o n - t o - c a s e ,  

f o r  t h e  m e t a l  p a c k a g e  is  6 9 . 4 ° C  p e r  W a t t .

N o t e  2 :  G a i n  S e l e c t  p in s  G - | / \  a n d  G - | g  c o n n e c t e d  t o g e t h e r .

N o t e  3 :  G a i n  S e l e c t  p in s  G 2 A  a n d  G 213 c o n n e c t e c * t o g e t h e r .

N o t e  4 :  A l l  G a i n  S e l e c t  p in s  o p e n .

F I G U R E  4  -  M A X I M U M  A L L O W A B L E  P O W E R  D I S S I P A T I O N

CER AMIC DU j

\i e  p a c k ;

mW/°C

Ą|______

\

\
\

\
1 n -L i r

9

\GE

L PA CKA  

i mW/°C

\

G.E * \  \  
\

O s

N \

\ s

0 + 5 0  + 1 0 0  + 1 5 0  + 2 0 0

T A ,  A M B I E N T  T E M P E R A T U R E  ( ° C )

TYPICAL CHARACTERISTICS
( V +  =  + 6 . 0  V d c ,  V -  =  - 6 . 0  V d c ,  T / \  =  + 2 5 ° C  u n le s s  o t h e r w i s e  n o t e d . )

F I G U R E  5  -  S U P P L Y  C U R R E N T  v e r s u s  T E M P E R A T U R E  F I G U R E  6  -  S U P P L Y  C U R R E N T  v e r s u s  S U P P L Y  V O L T A G E

0 + 2 0  + 6 0 + 1 0 0 +  1 4 0 3 .0 4 .0  5 .0  6 .0

Ta ,AMBIENTTEMPERATURE(°C) V *  S U P P L Y  V 0 L T A G E  ( V O L T S )



M C 1 7 3 3 ,  M C 1 7 3 3 C  ( c o n t in u e d )

TYPICAL CHARACTERISTICS (continuedl 

(V+ = +6.0 Vdc, V~ = -6.0 Vdc, T /\ = +25°C unless otherwise noted.)

- 6 0  - 2 0  + 2 0  + 6 0  + 1 0 0  + 1 4 0

T ,  T E M P E R A T U R E  ( ° C )

1 .0  10  1 0 0  1 . 0 k

f ,  F R E Q U E N C Y  ( M H z )

3 .0  4 .0  5 .0  6 .0  7 .0  8 .0

V * ,  S U P P L Y  V O L T A G E  ( V O L T S )

10 1 0 0  1 .0  k  1 0 k

R a d j . U i )

FIGURE 11 -  GAIN versus FREQUENCY and 
SUPPLY VOLTAGE

1 .0  1 0  1 0 0  1 .0  k

FIGURE 12 -  GAIN versus FREQUENCY 
and TEMPERATURE

1 .0  1 0  1 0 0  1 .0  k

f ,  F R E Q U E N C Y  ( M H z ) f ,  F R E Q U E N C Y  ( M H z )



M C 1 7 3 3 ,  M C 1 7 3 3 C  ( c o n t in u e d )

TYPICAL CHARACTERISTICS ( c o n t i n u e d !

( V +  =  + 6 . 0  V d c ,  V  =  - 6 . 0  V d c ,  T  =  + 2 5 ° C  u n l e s s  o t h e r w i s e  n o t e d . )

- 1 5  - 1 0  - 5 .0  0 + 5 .0  + 1 0  + 1 5  + 2 0  + 2 5  + 3 0  + 3 5

t ,  T IM E  (n s)

- 1 5  - 1 0  - 5 . 0  0 + 5 .0  + 1 0  + 1 5  + 2 0  + 2 5  + 3 0  + 3 5

t ,  T IM E  (ns)

- 1 5  - 1 0  - 5 .0  0 + 5 .0  + 1 0  + 1 5  + 2 0  + 2 5  + 3 0  + 3 5

t ,  T IM E  (ns)

FIGURE 16 -  DIFFERENTIAL OVERDRIVE 
RECOVERY TIME
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O V E R D R IV E  R E C O V E R Y  T IM E  (n s)

0  2 . 0  4 . 0  6 . 0  8 .0  1 0

f ,  F R E Q U E N C Y  ( M H z )

1 .0  1 0  1 0 0  1 .0  k

f ,  F R E Q U E N C Y  ( M H z )



M C 1 7 3 3 ,  M C 1 7 3 3 C  ( c o n t in u e d )

TYPICAL CHARACTERISTICS (continued)

(V+ = +6.0 Vdc, V~ = -6.0 Vdc, T ą  = +25°C unless otherwise noted.)

FIGURE 19 -  INPUT RESISTANCE versus TEMPERATURE

- 6 0  - 2 0  + 2 0  + 6 0  + 1 0 0  + 1 4 0

T A ,A M B IE N T T E M P E R A T U R E ( ° C )

FIGURE 20 -  INPUT NOISE VOLTAGE

1 .0  10  1 0 0  1 .0  k  10  k

S O U R C E  R E S IS T A N C E  ( n )

FIGURE 21 -  OUTPUT VOLTAGE SWING and 
SINK CURRENT versus SUPPLY VOLTAGE

3 .0  4 .0  5 .0  6 .0  7 .0  8 .0

V + , S U P P L Y  V O L T A G E  ( V O L T S )

FIGURE 22 -  OUTPUT VOLTAGE SWING versus 
LOAD RESISTANCE

10  1 0 0  1 .0 k  1 0 k

R |_ , L O A D  R E S IS T A N C E  ( n )

1 .0  1 0  1 0 0  1 .0  k

FIGURE 24 -  COMMON-MODE REJECTION RATIO

1 0  k  1 0 0  k  1 .0  M  1 0  M  1 0 0  M

f ,  F R E Q U E N C Y  ( M H z ) f ,  F R E Q U E N C Y  ( H z )


