pA3303-pA3403-pA3503
* QUAD OPERATIONAL AMPLIFIERS

FAIRCHILD LINEAR INTEGRATED CIRCUITS

GENERAL DESCRIPTION — The 3303, 3403 and 3503 are monolithic Quad Operational Amplifiers
consisting of four independent high gain, internally frequency compensated operational amplifiers
designed to operate from a single power supply or dual power supplies over a wide range of voltages.
The common mode input range includes the negative supply, thereby eliminating the necessity for
external biasing components in many applications. The output voltage range also includes the negative
power supply voltage. They are constructed using the Fairchild Planar* epitaxial process.

INPUT COMMON MODE VOLTAGE RANGE INCLUDES GROUND OR NEGATIVE SUPPLY
OUTPUT VOLTAGE CAN SWING TO GROUND OR NEGATIVE SUPPLY

FOUR INTERNALLY COMPENSATED OPERATIONAL AMPLIFIERS IN A SINGLE PACKAGE
WIDE POWER SUPPLY RANGE: SINGLE SUPPLY OF 3.0 TO 36 V

DUAL SUPPLY OF :1.5 TO :18 V

HIGH OPEN LOOP GAIN — 200k

ABSOLUTE MAXIMUM RATINGS

CLASS AB OUTPUT STAGE FOR MINIMAL CROSSOVER DISTORTION
SHORT CIRCUIT PROTECTED OUTPUTS

pA741 OPERATIONAL AMPLIFIER TYPE PERFORMANCE

CONNECTION DIAGRAM
14-LEAD DIP
(TOP VIEW)
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Supply Voltage Between V+and V— 36V < g
Differential Input Voltage {(Note 1) 30V e E., - j e
Input Voltage (V—) (Note 1). —0.3V(V-)to V+ WTBE i-l ouTc
internal Power Dissipation (Note 2) 670 mW
Operating Temperature Range uA3303 —40°C to +85°C
O (]
uA3403 ? Cto +70°C ORDER INFORMATION
uA3503 —656°Ct0 +125°C TYPE PART NO.
Storage Temperature Range uA3403 uA3403D
Molded Package +—55°C to +125°C 4A3503 pA3503D
Hermetic Package —65°C to +150°C uA3303 #A3303P
Lead Temperature uA3403 uA3403P
Molded Package (Soldering, 10 s) 260°C
Hermetic Package (Soldering, 60 s) 300°C
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*Planar is a patented Fairchild process.



FAIRCHILD LINEAR INTEGRATED CIRCUITS « ©A3303 ¢ uA3403 « uA3503

uA3503
ELECTRICAL CHARACTERISTICS (Vg=115V, TA = 25°C unless otherwise noted)
PARAMETER CONDITION MIN TYP MAX UNITS
Input Offset Voltage 2.0 5.0 mV
Input Offset Current 30 50 nA
Input Bias Current -200 -500 nA
Input Impedance f=20Hz . 03 1.0 MR
Input Common Mode Voltage Range +13t0—Vg [+13.5to-Vg v
Common Mode Rejection Ratio Rg < 10 kQ 70 90 dB
Large Signal Open Loop Voltage Gain VouTt =10V, R = 2k 50 200 V/mv
Power Bandwidth Ay =1, R =2k, VouT = 20 V pk-pk 9.0 kHz
Small Signal Bandwidth Ay =1,R_ =10k, VoyT =50 mV 1.0 MHz
Slew Rate Ay=1,VIN=-10V to +10V 0.6 Vius
Rise Time Ay =1, R|_=10k®, VoyT =50 mV 0.3 us
Fall Time Ay =1, Rl =10 k2, VouT = 50 mV 0.3 us
Overshoot Ay =1, R =10 kR2, VouT = 50 mV 20 %
Phase Margin Ay =1,R =2k 2, C_ =200 pF 60 Degree
Crossover Distortion at f = 10 kHz VN = 30 mV pk-pk, VouT = 2 V pk-pk 1.0 %
Output Voltage Range R =10k Q 12 135 v
RL =2 k0 +10 +13 v
Individual Qutput Short Circuit Current {Note 3) +20 +30 +45 mA
Output Impedance f=20Hz 800 2
Power Supply Rejection Ratio Positive 30 150 uVv/iv
Negative 30 150 uv/iv
Power Supply Current Vout=0,R = 28 4.0 mA
The following specification apply for —556°C < Ta < +125°C
input Offset Voltage 6.0 mV
Average Temperature Coefficient of Input 10 uv/°C
Offset Voltage
Input Offset Current 200 nA
Average Temperature Coefficient of Input 50 pA/°C
Offset Current
Input Bias Current -300 -1500 nA
Large Signal Open Loop Voltage Gain RL=2kQ,Vour =110V 25 300 VimVv
Output Voltage Range R =2k +10 v
ELECTRICAL CHARACTERISTICS (Vg = +5 V and Ground, Tp = 25°C unless otherwise noted)
PARAMETER CONDITION MIN TYP . MAX UNITS
Input Offset Voltage 2.0 5.0 mV
Input Offset Current 30 50 nA
Input Bias Current —-200 -500 nA
Large Signal Open Loop Voltage Gain RL =2k 20 200 V/imVv
Power Supply Rejection Ratio 150 uVIV
Output Voltage Range (Note 4) R =10kQ 35 V pk-pk
RL=10kQ,560V<Vg<30V (V+)-1.7 V pk-pk
Power Supply Current 25 4.0 mA
Channel Separation f =1 kHz to 20 kHz (Input Referenced) -120 dB

NOTES:

1. For supply voltage less than 30 V between V+ and V—, the absolute maximum input voltage is ocgual to the supply voltage.
2. Rating applies to ambient temperature up to 70°C. Above Ta= 70°C, derate linearly at 8.3 mwW/ C.
3. Not to exceed maximum package power dissipation.

4. Output will swing to ground.




FAIRCHILD LINEAR INTEGRATED CIRCUITS « pA3303 ¢ uA3403 « nA3503

1A3403
ELECTRICAL CHARACTERISTICS (Vg =+16V, Tp = 25°C unless otherwise noted)
PARAMETER CONDITION MIN TYP MAX UNITS
Input Offset Voltage 20 8.0 mV
Input Offset Current 30 50 nA
Input Bias Current -200 -500 nA
Input Impedance =20 Hz 0.3 1.0 MQ
Input Common Mode Voltage Range +13to-Vs | +135t0-Vg \]
Common Mode Rejection Ratio Rg < 10 k2 70 90 dB
Large Signal Open Loop Voltage Gain VouT=$10V, Ry =2kQ 20 200 vimVv
Power Bandwidth Av =1, R =2kQ, VoyuT = 20 V pk-pk 9.0 kHz
THD = 5%
Small Signal Bandwidth Ay =1, RL = 10 k2, VoyT = 50 mV 1.0 MHz
Slew Rate Ay=1,ViN=-10Vto+10V 0.6 Vius
Rise Time Ay =1, R =10 k&2, VoyT =50 mV 0.3 us
Fall Time Ay =1, R = 10 kQ, VoyT = 50 mV 03 us
Overshoot Ay =1, R =10kQ, VoyT = 50 mV 20 %
Phase Margin Ay =1, RL =2k, C|=200pF 60 Degree
Crossover Distortion VN =30 mV pk-pk, VoyT = 2 V pk-pk 1.0 %
f=10 kHz
Output Voltage Range Ry =10 k& +12 +13.5 v
RL =2k +10 +13 \%
Individual Output Short Circuit Current 10 +30 +45 mA
Output Impedance f=20Hz 800 aQ
Power Supply Rejection Ratio Positive 30 150 uviv
. Negative 30 150 uv/iv
Power Supply Current VouT=0.R == 28 7.0 mA
The following specification apply for 0°C < Tpa < 70°C
Input Offset Voltage 10 mV
Average Temperature Coefficient of Input 10 rVv/°C
Offset Volitage
Input Offset Current 200 nA
Average Temperature Coefficient of Input 50 pA/°C
Offset Current
Input Bias Current -800 nA
Large Signal Open Loop Voltage Gain R =2k, VouT =10V 15 V/imv
Output Voltage Range RL=2kQ +10 \"
ELECTRICAL CHARACTERISTICS (Vg = +5.0 V and Ground, Ta = 25°C unless otherwise noted)
PARAMETER CONDITION MIN TYP MAX UNITS
Input Offset Voltage 20 10 mV
input Offset Current 30 50 nA
Input Bias Current -200 -500 nA
Large Signal Open Loop Voltage Gain R =2k 20 200 VimVv
Power Supply Rejection Ratio 150 BVIV
Output Voltage Range RL =10k 3.5 V pk-pk
RL=10k,50V<Vg<30V (V+) —1.7 V pk-pk
Power Supply Current 25 7.0 mA
Channel Separation f=1 kHz to 20 kHz (Input Referenced) —120 ds
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MA3303
ELECTRICAL CHARACTERISTICS (V+=+14V, V— = GND, TA= 25°C unless otherwise noted)
PARAMETER CONDITION MIN TYP MAX UNITS‘
Input Offset Voltage 20 8.0 mV
Input Offset Current 30 75 nA
Input Bias Current 200 —500 nA
Input Impedance =20 Hz 0.3 1.0 MQ
Input Common Mode Voltage Range +12to GND | +125 to GND \"
Common Mode Rejection Ratio Rg < 10 k2 70 90 dB
Large Signal Open-Loop Voltage Gain Ry =2k 20 200 V/mV
Power Bandwidth Ay =1, RL = 2k, VouT = 10 V pk-pk 18 kHz
THD = 5%
Small Signal Bandwidth Ay =1,R =10k, Voyt =50 mV 1.0 MHz
Slew Rate Ay =1 0.6 V/us
Rise Time Ay =1,RL =10k, VoyTt =50 mV 0.3 us
Fall Time Ay =1,R_ =10k, VoyT =50 mV 0.3 us
Overshoot Ay =1,R_=10kQ, Voyt =50 mV 20 %
Phase Margin Ay =1,RL =2kQ, C =200 pF 60 Degree
Crossover Distortion VN = 30 mV pk-pk, VouT = 2 V pk-pk 1.0 %
f=10 kHz
Output Voltage Range RL =10k 12 125 v
R =2kQ 10 12 v
Individual Output Short Circuit Current +10 +30 145 mA
Output impedance =20 Hz 800 Q
Power Supply Rejection Ratio 30 150 BVIV
Power Supply Current VouTt =0, R == 2.8 7.0 mA
The following specification apply for —40°C < Tp < 85°C
Input Offset Voltage 10 mV
Average Temperature Coefficient of Input
Offset Voltage 10 uv/ec
Input Offset Current 250 nA
Average Temperature Coefficient of Input
Offset Current 50 pA/°C
fnput Bias Current -1000 nA
Large Signal Open Loop Voltage Gain RL=2kQ 15 V/mV
Output Voltage Range RL=2kQ +10 \%
ELECTRICAL CHARACTERISTICS (V+=+5.0 V, V— = GND, TA = 25°C unless otherwise noted)
PARAMETER CONDITION MIN TYP MAX UNITS
input Offset Voltage 10 mV
Input Offset Current 75 nA
Input Bias Current -500 nA
Large Signal Open Loop Voltage Gain R =2 k2 20 200 V/imV
Power Supply Rejection Ratio 150 uVIvV
Output Voltage Range R =10 kQ 3.5 V pk-pk
RL=10kQ,50V<Vg<30V (V+)-1.7 V pk-pk
Power Supply Current 25 7.0 mA
Channel Separation f =1 kHz to 20 kHz(Input Referenced) -120 dB
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TYPICAL PERFORMANCE CURVES

LARGE SIGNAL OPEN LOOP
VOLTAGE GAIN AS A
FUNCTION OF FREQUENCY
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TYPICAL APPLICATIONS
MULTIPLE FEEDBACK BANDPASS FILTER WEIN BRIDGE OSCILLATOR
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a VREF I VREF=F V = ¢
fo = center frequency = vW—1t
N >
BW = Bandwidth Design example: Rg =mc
R in k$2 given: Q@ =5, fo =1 kHz
CinuF Let R1=R2=10kQ
f .R3 = 2_
2o <0 then-R3 = 9(5) 10 1
BW o R3 =215 kQ fo= Py for f, = 1 kHz
c1=c2=3 =§=1.6"F R=16kQ
R1=R2=1 C =0.01 uF
- Use scaling factors in these expressions.
R3=902 -1
If source impedance is high or varies, filter may be preceeded
with voltage follower buffer to stabilize filter parameters.
HIGH IMPEDANCE DIFFERENTIAL AMPLIFIER COMPARATOR WITH HYSTERESIS
R6 R2 HYSTERESIS
Vox
Vi—1 14 R2 R1 l ,
nA3403
- —O Vour VREF *4 Vout T
#A3403 —O  |Vour |
RY VN =y -
VWA~ VoL 1
Vine [Vinu
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—AAA R1
VINL= ———— (VoL — VREF ) * VRgF
B2 . B6 451 pest CMRR R1+R2
) A R5 R7 a1
1A3403 W
vzt | R1=R4 ViNe = oo (Vou — VReF) * VREF
gw R2=RS5
J\_ “ B o c(1+a+b) H al (3% Vour)
in = =— 4 —) = a = — -
= Gain =23 A3 R1+R2 OHTYOL
BI-QUAD FILTER
a-le
- BW
R where
wy 5 100 k Tgp = Center Frequency Gain
¢ ) VW TN = Bandpass Notch Gain
o om ¢ 100k fy = ——
vin O—{¢ ANA by M- ) 100k ) ° " 27RC Example:
L A3403 1A3403 vy 174 R1=QR fo = 1000 Hz
& | uA3403
v VREF + R1 BW = 100 Hz2
REF BANDPASS VRer R2=r— Tgp=1
Loureur R3 8P T =1
Pl A3 = TyR2 R = 160 k2
R2 . R1=1.6 M2
MW ) } c1=10C R2 = 1.6 MQ
NOTCH OUTPUT .
e ——o0 R3=1.6 MQ
Vaer € =0.001 uF




FAIRCHILD LINEAR INTEGRATED CIRCUITS » uA3303 ¢ uA3403 ¢ uA3503

TYPICAL APPLICATIONS (Cont'd)

PULSE GENERATOR FUNCTION GENERATOR
TRIANGLE WAVE
1 ouTPUT R2 SQUARE WAVE
B e Vagr=7 V¢ 300 k ouTPUT
AA
R3
VRer +1/4 75k
uA3403 —ANV 78
- uA3403
< Rt I~
¢ S 100k
It 1
LAY
A
Ry -
VREF
R2R1
f= BIR2 o g,
4CR¢R1 R2 + R1
VOLTAGE REFERENCE GROUND REFERENCING A DIFFERENTIAL INPUT SIGNAL

R2
10k

LO‘/cuT +L

R1 R1 V+
v D ——— (= —
10k ouTT TRz ( 5 a8 shown) wem

1
Vout =7 Vec

VOLTAGE CONTROLLED OSCILLATOR

0.05 uF
i
iy
R
100 &
Ve O r A x I I I
51k AUD 1/4
MY ¥ 10k wA3403 —O ouTPUT 1
b3 O A
|\‘ OUTPUT 2
b
<;51 [3 AN\
JL t 10k *Wide Control Voitage Range:
= = OVpc < Ve < 2(V+ — 1.6 Vpg)
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