
LINEAR LSI PRODUCTS

QUAD LOW POWER OPERATIONAL AMPLIFIERS MC3303/3403/3503

DESCRIPTION
The MC3403 is a quad operational amplifier 
with true differential inputs. The device has 
electrical characteristics similar to the pop­
ular ^A741. However, the MC3403 has sev­
eral distinct advantages over standard op­
erational amplifier types in single supply 
applications. The MC3403 can operate at 
supply voltages as low as 3.0V or as high as 
32V. The common mode input range in­
cludes the negative supply, thereby elimi­
nating the necessity for external biasing 
components in many applications. The out­
put voltage range also includes the nega­
tive power supply voltage.

FEATURES
• Short circuit protected outputs
• Class AB output stage for minimal cross­

over distortion
• True differential input stage
• Single supply operation: 3.0 to 32V
• Split supply operation: ± 1.5 to ± 16V
• Low input bias currents: 500nA max
• Four amplifiers per package
• Internally compensated

ABSOLUTE MAXIMUM RATINGS
SYMBOL AND PARAMETER RATING UNIT

Power supply voltages (3) 
Vcc Single supply 36 Vdc
Vcc Split supplies + 18 Vdc
V EE -1 8 Vdc

V|DR Input differential voltage ranged ±36 Vdc

V|CR Input common mode voltage range(1i2> ±18 Vdc

T stg Storage temperature range 
Ceramic package -6 5  to +150 °C
Plastic package -5 5  to +125 °C

Ta Operating ambient temperature range 
MC3503 -5 5  to +125 °C
MC3403 0 to + 70 °C
MC3303 -  40 to + 85 °C

Tj Junction temperature 
Ceramic package 175 °C
Plastic package 150 °C

NOTES
1. Split power supplies.
2. For supply voltages less than ± 15V, the absolute maximum input voltage is equal to the supply voltage.
3. Device not functional for single supply >32V or split supply> + 16V

PIN CONFIGURATION

CIRCUIT SCHEMATIC (1/4 Shown)
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LINEAR LSI PRODUCTS

QUAD LOW POWER OPERATIONAL AMPLIFIERS MC3303/3403/3503

ELECTRICAL CHARACTERISTICS (Vcc= + 15V, VEE= -  15V for MC3503, MC3403; Vcc= + 14V, VEE= GND for MC3303. 
__________________________________________TA = 25°C unless otherwise noted)_______________________________________ _________

QVMROI ANn DARAMCTPR TEST MC3503 MC3403 MC3303 UNITCONDITIONS Min Typ Max Min Typ Max Min Typ Max

V,o Input offset voltage — 2.0 5.0 — 2.0 10 — 2.0 8.0 mV
Ta = Thigh to T|_ow — — 6.0 — — 12 — — 10

ho Input offset current — 10 50 — 10 50 — 30 75 nA
Ta = Thigh to Tlow — — 200— — 200— — 250

Avol Large signal open- VQ= ± 10V, 50 200 — 20 200 — 20 200 _ V/mV
loop voltage gain Rl = 2.0kQ

t a = Thigh to t low 25 300 — 15 — — 15 — —
•lB Input bias current — -3 0 -5 0 0 — -3 0 -5 0 0 — -3 0 -5 0 0 nA

t a = THigh to Tlow — -4 0 -1200 — — -8 0 0 — -1000
Zo Output impedance f = 20Hz — 75 — — 75 — — 75 — fl
Z| Input impedance f = 20Hz 0.3 1.0 — 0.3 1.0 — 0.3 1.0 — MG
V 0R Output voltage Rl = 10kQ ±12 ±13.5 — ±12 ±13.5 _ + 12 + 12.5 — V

range Rl = 2.0kfi 
RL= 2.0kQ,

±10 ±13 — ±10 ±13 — + 10 + 12 —

Ta = Thigh to Tlow ±10 — — ±10 — — + 10 — —
V ICR Input common mode + 13V + 13.5 V — + 13V + 13.5V — + 12V + 12.5V — V

voltage range - V Ee — v ee l < m m - V EE l < m m - V ee
CMRR Common mode 

rejection ratio
Rs < 10kfi 70 90 — 70 90 — 70 90 — dB

IDUJ6_o Power supply 
current (Vn = 0)

8n_J
cc — 2.5 4.0 — 2.5 7.0 — 2.5 7.0 mA

AIb/AT Ta -  Thigh to Tlow 3.5 5 3.5 7 3.5 7 mA

•os± Individual output 
short circuit current2

±10 ±30 ±45 ±10 ±20 ±45 ±10 ±30 ±45 mA*

PSRR + Positive power 
supply rejection ratio

— 30 150 — 30 150 — 30 150 /iV/V

PSRR- Negative power 
supply rejection ratio

— 30 150 — 30 150 — — — /iV/V

a ib/a t t a = Thigh to Tlow 50 50 50 pA/°C
Al|0/AT Average temperature 

coeficient of input 
offset current

Ta = Thigh to TLow
“

50
'

50 50 pA/°C

AV,0/AT Average temperature 
coefficient of input 
offset voltage

Ta = Thigh to TLqw 10 10 “
"

10
"

/iV/°C

a£ffl Power bandwidth

soc\iIICCII>< _ 9.0 — — 9.0 — — 9.0 — kHz
V0= 20V(p-p)
THD = 5%

BW Small signal Av = 1, RL=10kn, — 1.0 _ — 1.0 — — 1.0 — MHz
bandwidth Vo = 50mV

SR Slew rate > < ll < ll i o < — 0.6 — — 0.6 _ — 0.6 — V lfiS
to +10V

tTLH Rise time Av = 1, Rl = 10k0, — 0.35 — — 0.35 — — 0.35 — IJ.S
V0= 50mV

fTHL Fall time

sollccII< — 0.35 — — 0.35 — — 0.35 — n s
VQ= 50mV

OS Overshoot Av= 1, Rl = 10kfi, — 20 — — 20 — — 20 — %
VQ= 50mV

</>m Phase margin Av = 1, Rl = 2.0kf2, _ 50 _ — 50 — — 50 — 0
CL= 200pF

— Crossover distortion VIN = 30mV(p-p), 
VOUT=2.0V(p-p)1

— 1.0 — — 1.0 — — 1.0 — %

f=  10kHz
NOTES:
1. Th ig h  = 125°C for MC3503, 70°C for MC3303. TLow= -5 5 °C  for MC3503, 0 BC for MC3403, - 4 0 #C for MC3303.
2. Not to exceed maximum package power dissipation.
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LINEAR LSI PRODUCTS

QUAD LOW POWER OPERATIONAL AMPLIFIERS MC3303/3403/3503

ELECTRICAL CHARACTERISTICS (VOC=5.0V, VE= GND, TA= 2 5 'C  unless otherwise noted.)

TEST MC3503 MC3403 MC3303
1I M I To  t i v i d v j l . n i i u  r n n n i v i c  i c n CONDITIONS Min Typ Max Min Typ Max Min Typ Max
U N I  1

Vio Input offset voltage - 2.0 5.0 - 2.0 10 - - 10 mV

ho Input offset current - 30 50 - 30 50 - — 75 nA

1 IB Input bias current — -2 0 0 -5 0 0 — -2 0 0 -5 0 0 — — - 5 0 0 nA

AVol Large signal open- 
loop voltage gain

RL=2.0kO 10 200 — 10 200 — 10 200 — V/mV

PSRR Power supply 
rejection ratio

— — 150 — — 150 — — 150 AiV/V

V 0 R Output voltage

c;-x
.

oII

0
C 3.3 3.5 — 3.3 3.5 — 3.3 3.5 — Vp-p

ranged) vcc =  5.0V
r l =  i o k n , v cc < o o _ < o o v cc _ < o o < o o

_
5.0V ̂  Vcc s  30V -1 .7 -1 .5 - 1 .7 -1 .5 -  1.7 -1 .5

Ice Power supply current - 2.5 4.0 - 2.5 7.0 - 2.5 7.0 mA

— Channel separation f=  1.0kHz to 20kHz 
(input referenced)

— -1 2 0 — — - 1 2 0 — — -1 2 0 — dB

NOTE
3. Output will swing to ground.

TYPICAL PERFORMANCE CURVES
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LINEAR LSI PRODUCTS

QUAD LOW POWER OPERATIONAL AMPLIFIERS MC3303/3403/3503

TYPICAL PERFORMANCE CURVES (Continued)

INPUT BIAS CURRENT vs 
TEMPERATURE

- 7 5  - 3 5  5.0 45 85 125

T, TEMPERATURE (°C)

INPUT BIAS CURRENT vs 
SUPPLY VOLTAGE

0 2.0 4.0 6.0 8 10 12 14 16 

VCC AND VEE,
POWER SUPPLY VOLTAGES (V)

*For additional information, consult the Applications Section.
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