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i U iCH IP TIO N
The 515 is a general purpose high-gain amplifier w ith 
differential input and output. It is fabricated w ithin a 
monolithic silicon' substrate by planar and epitaxial tech­
niques. A pair of compensation points is provided to allow 
frequency compensation for stable closed loop operation.

This device is not internally referenced to ground and with 
proper input bias may be operated from a single power 
supply.

:;;:.ajures
•  Dl FFERENTIAL VOLTAGE GAIN (Open Loop) = 4,500
•  INPUT OFFSET VOLTAGE -  0.5mV
•  INPUT OFFSET VOLTAGE STABILITY = 5.0juV/°C
•  INPUT COMMON MODE RANGE *  +1.5V, -1.0V
•  COMMON MODE REJECTION RATIO = 100dB
•  BANDWIDTH (Open Loop) = 1.0 MHz

/ULSO LUTE M A X IM U M  R A T IN G S  
Applied Voltage (V+ to V -) 12V
Differential Input Voltage (V5 to  V 7 ) ±5.0V
Input Current (I5 , I7 ) ±2.0mA
Output Current (12 , I ■)g) ±30mA
Storage Temperature -65°C to +150°C
Operating Temperature 0°C to +75°C
Junction Temperature 150°C
M a x im u m  ra tin gs  are  l im it in g  va lues above w h ic h  s e rv ic e a b ility  m ay 
be im p a ire d .

B IV A LE N T  C IR C U IT

N O T E : C o m p o n e n t va lues are ty p ic a l.

DIFFERENTIAL AMPLIFIER

LINEAR INTEGRATED CIRCUITS
PIN  C O N F IG U R A T IO N S
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LINEAR INTEGRATED CIRCUITS ■ 515

SL515 E L E C T R IC A L  C H A R A C T E R IS T IC S  (Standard Conditions: V^ = OV, = -3.0V; Notes: 4, 5, 6, 7, 8, 9)

CHARACTERISTIC
V e -  +4.0V V 6 -  +6.0V

UNITS TEMP TEST CONDITIONS
TYP MIN TYP MAX

Open Loop Voltage Gain (dc) 2,500 3,500 4,500 V /V +25°C Note 2
1,800 3,000 V /V +125°C

Open Loop Voltage Gain (ac) 2,000 2,500 3,500 V /V +25°C f = 800 kHz
Input Offset Voltage 0.5 0.5 3.0 mV -55°C Note 1

0.5 0.5 2.0 mV +25°C
0.5 0.5 3.0 mV +125°C

Input Bias Current 18 25 40 jUA -55°C Note 1
12 16 24 H A

Differential Input Resistance 2.0 1.0 1.5 k£2 -55°C Note 10
4.0 2.0 3.2 k£2 +25°C

Input Common Mode Range ±1.0 +1.5 V +25°C
-1.0

Balanced Output dc Level -0.1 +1.2 V -55°C Note 1
+0.3 +1.6 +1.8 V +25°C
+0.6 +1.9 V +125°C

Output Voltage Swing 4.7 5.7 6.3 V -55°C Note 3
4.7 5.7 6.3 V +25°C
4.7 5.7 6.3 V +125°C

High Output Level +2.3 +4.0 +4.3 V -55°C Vg = 10mV
+2.6 +4.3 +4.6 V +25°C
+3.0 +4.7 +5.0 V +125°C

Low Output Level -2.4 -1.7 -2.0 V -55°C V 5 = 10mV
-2.1 -1.4 -1.7 V +25°C
-1.7 -1.0 -1.3 V +125°C

Output Resistance 100 100 n +25°C Note 1
Common Mode Rejection Ratio 100 100 dB
Power Supply Current 7.0 mA Note 1

3.5 5.5 7.0 mA
7.0 mA

N O T E S :
1. A d ju s t  V g  to  o b ta in  V j  “
2. O u tp u t  vo ltag e  sw ing  m 1 .3 V  peak to  peak.
3. O u tp u t  vo ltag e  sw ing  is gua ranteed  b y  o u tp u t  vo ltag e  l im it  

tests.
4. V o lta g e  and c u rre n t  su bsc r ip ts  re fe r to  p in  num bers.
5. A l l  m easurem en ts are re fe renced  to  p o w e r s u p p ly  c o m m o n . 

P os itive  c u rre n t  f lo w  is d e fin e d  as in to  th e  te rm in a l in d ic a te d .
6. A l l  s p e c if ic a tio n s  h ere in  a p p ly  f o r  in te rcha ng e  o f  vo ltages 

and c u rre n ts  a t P ins 5 and 7.

7. A ccep tan ce  T e s t S u b -G ro u p  re ferences a p p ly  to  m in im u m  
and m a x im u m  l im its  o n ly .

8. T h e  S E 5 1 5 K  has P ins 1, 3  and 9 co nn ec te d  to  th e  case. 
T h e  S E 5 1 5 Q  has Pins 3  and 9 open.

9. See S ig ne tics  S U R E  P rogram  B u lle t in  N o . 5001  fo r  d e f in it io n  
o f  A ccep tan ce  T e s t S ub -G ro u ps . S u b -G ro u p  A -7  is used fo r  
e le c tr ic a l end  p o in ts  fo r  L in e a r P ro du c ts .

10. D if fe re n t ia l In p u t  Resistance is c o m p u te d  f ro m  in p u t  b ias 
c u rre n t.
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LINEAR INTEGRATED CIRCUITS ■ 515

3ME515 ELEECTRICAL CHARACTERISTICS (Standard Conditions: V g = OV, VA = 3.0V; Notes: 4, 5, 6, 7, 8, 9)

CHARACTERISTIC
V F = +4.0V 

TYP
V F -  +6.0V

UNITS TEMP TEST CONDITIONS
MIN TYP MAX

Open Loop Voltage Gain (dc) 1,800 2,500 3,200 v/v +25°C Note 2
1,350 2,200 v/v +75°C

Open Loop Voltage Gain (ac) 1,500 1,700 2,500 v/v +25°C f = 800 kHz
Input Offset Voltage 0.5 0.5 4.0 mV 0°C Note 1

0.5 0.5 3.0 mV +25°C
0.5 0.5 4.0 mV +75°C

Input Bias Current 18 25 40 PA 0°C Note 1
15 20 31 jUA +25°C

Differential Input Resistance 3.2 1.4 2.3 kf2 0°C Note 10
3.5 1.7 2.6 k f ł +25°C

Input Common Mode Range ±1.0 +1.5 V +25°C
-1.0

Balanced Output dc Level -0.1 +1.2 V 0°C Note 1
+0.3 +1.6 +1.8 V +25°C
+0.6 +1.9 V +75°C

Output Voltage Swing 4.5 5.3 6.1 V 0°C Note 3
4.5 5.3 6.1 V +25°C
4.5 5.3 6.1 V +75°C

High Output Level +2.3 +3.9 +4.3 V 0°C V c  = 10mV
+2.5 +4.1 +4.5 V +25°C
+2.8 +4.3 +4.8 V +75°C

Low Output Level -2.2 -1.4 -1.8 V 0°C V c  = 10mV
-2.0 -1.2 -1.6 V +25°C
-1.7 -1.0 -1.3 V +75°C

Output Resistance 100 100 n +25°C Note 1
Common Mode Rejection Ratio 100 100 dB +25°C
Power Supply Current 7.0 mA 0°C Note 1

3.5 5.5 7.0 mA +25°C
7.0 mA +75°C

L e tte r  su b sc r ip ts  re fe r to  p ins  on  c ir c u it  schem atic .

N O T E S :
1. A d ju s t  V ę  to  o b ta in  V q  = V H .
2. O u tp u t  vo ltag e  sw in g  = 1 .3 V  peak to  peak.
3. O u tp u t  vo ltag e  sw in g  Is gua ran teed  b y  o u tp u t  vo ltag e  l im it  

tests.
4. V o lta g e  and c u rre n t  su b sc r ip ts  re fe r to  p in  n um bers.
5. A l l  m easurem en ts are re fe renced  b y  p o w e r s u p p ly  c o m m o n . 

P os itive  c u rre n t f lo w  is d e fin e d  as in to  th e  te rm in a l in d ic a te d .
6. A l l  s p e c if ic a tio n s  h ere in  a p p ly  f o r  in te rcha ng e  o f  vo ltages and 

c u rre n ts  a t P ins B and  C.

7. A ccep tan ce  T e s t S u b -G ro u p  re ferences a p p ly  to  m in im u m  
and m a x im u m  lim its  o n ly .

8 . T h e  N E 5 1 5 K  has P ins 1, 3  and  9 co n n e c te d  to  th e  case. 
T h e  N E 5 1 5 G  has P ins 3  and 9 open.

9. See S ig ne tics  S U R E  P rogram  B u lle t in  N o . 5001 f o r  d e f in it io n  
o f  A cce p ta n ce  T e s t S ub -G ro u ps . S u b -G ro u p  A -7  is used fo r  
e le c tr ic a l end p o in ts  f o r  L in e a r P ro du c ts .

10. D if fe re n t ia l In p u t  R esistance is c o m p u te d  f ro m  in p u t  bias 
c u rre n t.
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