
DIFFERENTIAL VIDEO AMPLIFIER

LINEAR INTEGRATED CIRCUITS
DESCRIPTION
The 733 is a monolithic differential input, differential 
output, wideband video amplifier. It offers fixed gains 
of 10,100 or 400 without external components, and ad
justable gains from 10 to 400 by the use of an external 
resistor. No external frequency compensation components 
are required for any gain option. Gain stability, wide band
width and low phase distortion are obtained through use 
of the classic series-shunt feedback from the emitter fo l
lower outputs to the inputs of the second stage. The 
emitter follower outputs provide low output impedance, 
and enable the device to drive capacitive loads. The 733 
is intended for use as a high performance video and pulse 
amplifier in communications, magnetic memories, display 
and video recorder systems.

FEATURES
•  120 MHz BANDWIDTH
•  250k£2 INPUT RESISTANCE
•  SELECTABLE GAINS OF 10,100 and 400
•  NO FREQUENCY COMPENSATION REQUIRED

ABSOLUTE MAXIMUM RATINGS
Differential Input Voltage ±5V
Common Mode Input Voltage ±6V
VCC ±8V

Output Current 
Junction Temperature 
Storage Temperature Range 
Operation Temperature Range

10mA 
+150°C 

-65°C to +150°C

juA733C 
ix A733

0°C to +75°C 
-55°C to +75°C

PIN CONFIGURATIONS
A & F PACKAGE

1. In pu t 2
2. NC
3. G Gain Select

2 D

4. G g Gain Select

5. V~
6. NC
7. O u tpu t 2
8. O u tpu t 1
9. NC

10. V +
11. G „ .  Gain Select1 A
12. G ^ ^  Gain Select

13. NC
14. In p u t 1 

O R D E R  P A R T  NOS.
[X A 7 3 3 A /  /X A 7 3 3F /
IXA 7 3 3 C A / {XA 73 3 C F

O R D E R  P A R T  NOS. 
jU A 733K /jU A 733CK

1. In pu t 1
2. In pu t 2
3. G Gain Select

2 B
4. G ^g Gain Select
5. V~
6. O u tp u t 2
7. O u tp u t 1
8. V  +
9. G -| ^  Gain Select 

10. G 2 A Gain Select

Thermal Resistance Junction
to Ambient for each package):
A Package 
F Package 
K Package 

Power Dissipation

0.16°C/mW
0.10°C/mW

0.145°C/mW
500mW

BASIC CIRCUIT SCHEMATIC

-O v “



SIGNETICS ■ mA733/)uA733C -  DIFFERENTIAL VIDEO AMPLIFIER

ELECTRICAL CHARACTERISTICS Standard Conditions (T^ = +25°C, Vg = ±V, VQ[y| = 0 unless otherwise specified)

PARAMETERS TEST CONDITIONS
/1A733C |UA733

UNITS
MIN TYP MAX MIN TYP MAX

D iffe re n t ia l V o lta g e  G ain

G ain  1 N o te  1 2 5 0 4 0 0 6 0 0 3 0 0 4 0 0 5 0 0

G ain  2

>nii>GCMIIGC N o te  2 8 0 1 0 0 1 2 0 9 0 1 0 0 1 1 0
1 o u t p -p

G ain  3 N o te  3 8 .0 10 1 2 9 .0 10 11

B a n d w id th

G ain  1 N o te  1 4 0 4 0 M H z

G ain  2 N o te  2 9 0 9 0 M H z

G ain  3 N o te  3 1 2 0 1 2 0 M H z

Rise T im e

G ain  1 N o te  1 1 0 .5 1 0 .5 ns

G ain  2 < II < N o te  2 4 .5 12 4 .5 1 0 ns
O U T  p - p

G ain  3 N o te  3 2 .5 2 .5 ns

P ro p ag atio n  D e lay

G ain  1 N o te  1 7 .5 7 .5 ns

G ain  2 V  , =  1 V N o te  2 6 .0 10 6 .0 1 0 nso u t p -p
G ain  3 N o te  3 3 .6 3 .6 ns

In p u t R esistance

G a in  1 N o te  1 4 .0 4 .0 k O

G ain  2 N o te  2 10 3 0 2 0 3 0 k !2

G a in  3 N o te  3 2 5 0 2 5 0 k£2

In p u t C ap ac itan ce G a in  2 N o te  2 2 .0 2 .0 P F

In p u t  O ffs e t C u rre n t 0 .4 5 .0 0 .4 3 .0 m a

In p u t  Bias C u rre n t 9 .0 3 0 9 .0 2 0 jUA

In p u t  N oise V o lta g e BW  = 1 k H z  to  1 0  M H z 12 1 2 ^ V rms

In p u t  V o lta g e  R ange ± 1 .0 ± 1 .0 V

C o m m o n  M o d e

R e je c tio n  R a tio

G a in  2 V C M  = ± 1 V , f < 1 0 0  k H z 6 0 8 6 6 0 8 6 dB

G a in  2 V C M  =  ± 1 V ,  F = 5  M H z 6 0 6 0 dB

S u p p ly  V o lta g e

R e je c tio n  R a tio

G a in  2 A V g  = ± 0 .5 V 5 0 7 0 5 0 7 0 dB

O u tp u t  O ffs e t V o lta g e

G ain  1 r l  = 00 N o te  1 0 .6 1 .5 0 .6 1 .5 V

G a in  2  an d  3 N o tes  2 ,3 0 .3 5 1 .5 0 .3 5 1 .0 V

O u tp u t  C o m m o n  M o d e R ^  = 00 2 .4 2 .9 3 .4 2 .4 2 .9 3 .4 V

V o lta g e

O u tp u t  V o lta g e  S w ing

CMII_l
oc 3 .0 4 .0 3 .0 4 .0

O u tp u t  S in k  C u rre n t 2 .5 3 .6 2 .5 3 .6 m A

O u tp u t  R esistance 2 0 2 0 n

P o w er S u p p ly  C u rre n t R L = 00 18 2 4 18 2 4 m A

Recommended Operating Supply Voltages (Vg = ±6.0V) 

N O TE S
1. Gain select pins G  ̂^  and G  ̂g connected together.
2. Gain select pins G 2 A and ^ 2 B  connec1:ed together.
3. A ll gain select pins open.



SIGNETICS ■ juA733/mA733C -  DIFFERENTIAL VIDEO AMPLIFIER

TEST CIRCUITS (TA = 25°C unless otherwise specified)

TYPICAL CHARACTERISTIC CURVES

PHASE SHIFT AS A 
FUNCTION OF FREQUENCY

PHASE SHIFT AS A 
FUNCTION OF FREQUENCY

VOLTAGE GAIN ASA  
FUNCTION OF FREQUENCY

FREQUENCY —  MHz

1 5 10 50 100 500 1000

FREQUENCY —  MHz

COMMON MODE REJECTION 
RATIO AS A FUNCTION

OUTPUT VOLTAGE SWING 
AS A FUNCTION

FREQUENCY

-15 -10  -5  0 5 10 15 20 25 30 35

TIME —  ns



SIGNETICS ■ juA733/juA733C -  DIFFERENTIAL VIDEO AMPLIFIER

TYPICAL CHARACTERISTIC CURVES (Cont'd.)

DIFFERENTIAL 
OVERDRIVE 

RECOVERY TIME

0 20 40 60 80 100 120 140 160 180 200

PULSE RESPONSE 
AS A FUNCTION

-15  -10  -5  0 5 10 15 20 25 30 35

z>o

PULSE RESPONSE 
AS A FUNCTION

-15  -10  -5  0 5 10 15 20 25 30 35

D IFFER EN TIAL INPUT VO LTAG E —  mV TIM E —  ns TIM E —  ns

VOLTAGE GAIN 
AS A FUNCTION

0 10 20 30 40 50 60 70

GAIN VS FREQUENCY 
AS A FUNCTION

VOLTAGE GAIN 
AS A FUNCTION 

OF SUPPLY VOLTAGE

<

ct

3 4 5 6 7 8

TEMPERATURE —  C FREQUENCY —  MHz SUPPLY VO LTAG E —  ±V

GAIN VS FREQUENCY 
AS A FUNCTION 

OF SUPPLY VOLTAGE
VOLTAGE GAIN 

ADJUST CIRCUIT

V S = ± 6 V  T A  = 25° C

(Pin numbers apply to K Package) 

FIGURE 3

VOLTAGE GAIN 
AS A FUNCTION

Radj —  "



SIGNETICS ■ juA733//iA733C -  DIFFERENTIAL VIDEO AMPLIFIER

TYPICAL CHARACTERISTIC CURVES (Cont'd.)
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