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LINEAR INTEGRATED CIRCUITS

QUAD OPERATIONAL AMPLIFIERS

TRUE DIFFERENTIAL INPUT STAGE The MC3403 can operate at supply voltages as
CLASS AB OUTPUT STAGE FOR MINIMAL ~ low as 3.0V or has high as 36V. The common
CROSSOVER DISTORTION mode input range includes the negative supply,
) thereby eliminating the necessity for external
SINGLE SUPPLY OPERATION: 3.0 to 36V blasing components in many applications. The

SPLIT SUPPLY OPERATION: £1.5to + 18V output voltage range also includes the negative
LOW INPUT BIAS CURRENTS: 500nA max  POWer supply voltage.

INTERNALLY COMPENSATED

SHORT CIRCUIT PROTECTED OUTPUTS

The MC3403 is a quad operational amplifier
viith true differential inputs. The device has
electrical characteristics similar to the popular
LM741/uA741, However, the MC3403 has sev- . DIP-14 .

eral distinct advantages over standard operational {Plastic and Ceramic) §0-14
amplifier types in single supply applications. :

SCHEMATIC DIAGRAM (one section only)
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ABSOLUTE MAXIMUM RATINGS

Vg Single supply voitage 36 V
Vs Split supplies voltage +18 V
Vipr Input differential voltage range ) +36 V
Vicr Input common mode voltage range (***) £+18 V
Top Operating ambient temperature for MC3503 -55t0 125 °C

MC3403 0to70 °C

MC3303 -40t085 °C
T Junction temperature 150 °C
Tstg Storage temperature . -85 to 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.

CONNECTION DIAGRAM AND ORDERING NUMBERS

_{top view)
U

OUTPUT A& [1 % ] OUTPUT D

INV.INP, A [ 2 13 ] INVINR D i
Temperature Plastic Ceramic Micropackage

NoN Inv. IR A |3 12[] NoNwINR D range DIP-14 DIP-14 s0-14

tVs fJ« nf Vs 0to 70°C MC3403P | MC3403L MC3403D

non v e 8 [|s 10[] now v inee -40 to 85°C MC3303P | MC3303L | MC3303D

meive s [fs 9] INV.INP.C . | -85t0 125°C - MC3503L —

OUTPUT B [ 7 8 ] OUTPUT C

5-1901
THERMAL DATA Ceramic $0-14 Plastic
DiP-14. DIP-14
Renpamp  Thermal resistance junction-ambient max 150°C/W | 165°C/W | 200°C/W
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ELECTRICAL CHARACTERISTICS (Vg = + 156V for MC3503, MC3403; Vg = single + 14V
for MC3303 Tamp = 25°C unless otherwise noted)

MC3503 MC3403 MC3303
Parameter Test conditions Unit
Min, | Typ. | Max. | Min. | Typ. | Max. | Min, | Typ. | Max.
Vio Input offset voltage Tamb= THiGH to TLowl') | ~ -~ 2 g - 2 }(2) - 2 180 mv
I {nput offset curcent Tamb=T| to T - 30 50 - 30 50 - 30 | 7
10 P! amb™ 'HIGH Low - - 200 - > 200 - > 250 nA
Ayor Large signal openloop 50 200 - 20 200 - 20 200 -
voltage gain vimv
Tamb= THIGH to TLow 25 | 300 | — 15 - - | 18 - -
Ip Inputbias current Tamb = THIGH t0 TLow - 200 | -500 - -200 | -500 - -200 1 -500
am - |30 [-12000 — [ = [-s0|] - | = |-1000] "A
8 Output impedance f=20Hz - 75 - |- - 78 —_ - 75 - 1]
Z Inpuft impedance f=20Hz 03 ) 1.0 - 03 1.0 - 03 1.0 - MQ
Vor Output voltage range +£12 | £135 - +12 |£135 - +12 1 +125 -
10 +13 - 10 | 13 - +10 | +12 - v
RC = 2.0K2
Tamb= THicH to TLow 10 | - — | z10} - - | +10| - -
Vicr Input common mode +13V [+13.8V] ~ [+13V [F136V] — |+12vi+1256V[ v
- voltage range -Veei - Vee -Veeg |- Vee -Vee - VEe
CMR Common mode Rs < 10KQ 70 90 - 70 90 - 70 90 - dB
refection
Is Power supply Ry = - 28 4.0 — 28 7.0 - 26 7.0 mA
current (Vg = 0)
los 2 Individual output ' £10 | +30 | +45 | £10 | £+20 | +45 | 10 | £30 | 245 mA
short cireuit current (3
SVR Pasitive supply - 30 150 - 30 1680 - 30 160 | puV/IV
rejection )
SVR Negative supply - 30 150 - 30 160 - - — | aviv
rejection
Aljo/AT  Average temeprature | Tamb= THiGH t0 TLow - 50 - - 50 - - 50 - |pAfC
coefficient of input
offset current .
AV o/AT Average temperature Tamb= THIGH to TLow - 10 - - 10 - - |* 10 — fuvfc
coefficient of input
offset voltage
BWp - Power bandwidth =1, Ry =2,0KQ - 9 - - ] - - 9 -
= 20V h: KHz
D=5%
8 Smiall signal Ay=1, Ri_=10KQ - 1 - - 1 - - 1 - MHz
bandwidth V5 = Somy
SR Slaw rate ,, 1 V| =-10v - 0.6 - - 06 - - 0.6 - Vius
to+
tred Rise time Ay =1, R =10KQ - 0.35 - - 0.35 - - 0.35 - us
Vg = 60mV
tryL  Falf time Ay =1, R_=10KQ — o3| - - |o3s| - ~ |oas | — bs
Vg = 50mV
0S5  Overshoot Ay=1, Ry_= 10K - 20 - - 20 - - 20 - %
Vo =50mV
ém Phase margin Ay=1, R =2.0KQ - 60 - - 60 - - 60 - °
Ci = 2000F
d Crossover distortion Vin = 30mV {p-p} - 1 - - 1 - - 1 - %
:IQUT 2.0V (p-p}

NOTES

1. THigy = 126°C for MC3503, 70°C for MC3403, 86°C for MC3303. Ty gw =-55°C for MC3603, 0°C for MC3403, 40°C for MC3303.
2. Not to exceed maximum package power dlssmauon
379
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ELECTRICAL CHARACTERISTICS (V¢ =5.0V, Vg = GND, Tymp = 25°C unless otherwise

noted)
MC3503 MC3403 MC3303
Parametar Tost $iti - Unit
Min. | Typ, | Max. | Min. | Typ. | Max. | Min. [ Typ. Max,
Vio Input offset voltage - 2 5 - 2 10 - - 10 mvV
lio input offset current - 30 50 - 30 50 - = 75 nA
fn Input bias current - -200 | -500 — -200 | -500 - - - 500 nA
AyoL  Large signal open- Ry =2.0KQ 10 200 - 10 200 - 10 200 - | VimV
foop voltage gain
SVR Supply voltags - - 160 - - 160 - - 150 | pVviV
rejection
Vor Output voitage range | Ry =10KQ 3.3 35 - 3.3 36 — 33 36 -
range * Vee =5.0V Vp-
R = 10K2 Vee | Vec | = {Vee | Vee | — {Veg | Vec | — P
5V<Vcc<30V -17 | -19 -fJ -15 -17 1 -16
ig Power supply current - 25 a4 - 25 7 - 25 7 mA
Cs Channel separation = 1KHz to 20KHz - -120 - - -120 - - -120 - 4B
{input referenced)
* Quitput will swing to ground
Fig. 1 — Sine wave response Fig. 2 — Open loop fre- Fig. 3 — Power bandwidth
quency response
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