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D2517, FEBRUARY 1979 —REVISED MAY 1988

® Wide Range of Supply Voltages

MC3303, MC3403 ... D, J, OR N PACKAGE

Single Supply . . .3V to36V (TOP VIEW)
or Dual Supplies
amp JOUT O Ul OUT Y e
® Class AB Qutput Stage 81 IN- 2 13 IN- ¥4
. . IN+ [Ja  12[JIN+
@ True Differential input Stage Vee+ s nf] Vees
® Low Input Bias Current ampL [N+ s o] iIN+ AMPL
¥2 IN~- e o] IN-
® Internal Frequency Compensation out 7 8f] ouT 43
® Short-Circuit Protection
® Designed to be Interchangeable with Motorola
MC3303, MC3403
description

The MC3303 and the MC3403 are quadruple operational amplifiers similar in performance to the uA741
but with several distinct advantages. They are designed to operate from a single supply over a range of
voltages from 3 V to 36 V. Operation from split supplies is also possible provided the difference between
the two supplies is 3 V to 36 V, The common-mode input range includes the negative supply. Output range
is from the negative supply to V¢ ~ 1.5 V. Quiescent supply cutrents are less than one-half those of

the UA741.

The MC3303 is characterized for operation from —40°C to 85°C and the MC3403 is characterized for

operation from 0°C to 70°C.

symbol {each amplifier)
NONINVERTING
INPUT (N +

INVERTING
INPUT IN-

Operational Amplifiers iV

AVAILABLE OPTIONS

Vio MAX PACKAGE
Ta AT 25°C SMALL-OUTLINE | CERAMIC DIP| PLASTIC DIP
(D} ()] (N}
o°C
to 10 mv MC3403D MC3403J MC3403N
70°C
-40°C
to 8 mv MC3303D MC3303J MC3303N
85°C

D packages are available taped and reeled. Add *‘R’’ suffix to the device type when
ordering. (e.g., MC3403DR}

PRODUCTION DATA dacumants cantain information
currant as of publication date. Products conform to
spacifications per the terms of Texas Instruments
standard warranty. Production processing doas nat
necessarily Include testing of all parameters,
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MC3303, MC3403
QUADRUPLE LOW-POWER OPERATIONAL AMPLIFIERS

TEXAS INSTR (LIN/INTFC)

schematic (each amplifier) T-79-10
COMMON 1=~~~ i
BIAS CIRCUITRY | ! v
L L cC+
[} 1
1 i
]
1
1 :
T |
Ij vl :
[}
5 pF 'l :
NONINVERTING ¥ ! !
INPUT L' ' 1
)} : i | Ly TO THREE
I t }OTHER
'—'3 : | = AMPLIFIERS
1 1
QUTPUT
INVERTING L [ i
INPUT ] ) 1 !
1
| |
j_ |
: 2.4 kp :
I |
!
1 ] Vee-

Component values shown are nominal.
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absolute maximum ratings over operating free-air temperature range (unless otherwise noted)

MC3303 MC3403 UNIT

Supply voltage Voe + (see Note 1) 18 18 \'2
Supply voltage Vo - (sea Note 1) -18 -18 v
Supply voltage Vo + with respect to Voo - 36 36 \
Differential input voltage (see Note 2} +36 +36 v
Input voltage {see Notes 1 and 3] +18 +18 \'2
Continuous total power dissipation See Dissipation Rating Table

Operating free-air temperature range -40to 85 0to70 °C
Storage temperature range -651t0 160 | ~65to 160 °Cc
Lead temperature 1,8 mm {1/16 inch) from case for 60 seconds J package 300 300 °C
Lead temperature 1,6 mm {1/16 inch) from case for 10 seconds D or N package 260 260 °Cc

NOTES: 1. These voitags values ara with respect to the midpoint between Vcc + and Ve -
2. Differential voltages are at the noninverting input terminal with respect to the inverting terminal.
3. Neither input must ever be more positive then V¢ 4 or more negative than Vgg —.

DISSIPATION RATING TABLE

pACKAGE _TA = 25°C  DERATING FACTOR Ta = 70°C  Tp = 86°C
POWER RATING ABOVE Ta = 25°C POWER RATING POWER RATING
D 950 mW 7.6 mW/°C 608 mW 494 mW
J 1026 mW 8.2 mW/°C 666 mW 533 mW
N 1150 mW 9.2 mW/°C 736 mW 598 mW
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MC3303, MC3403
QUADRUPLE LOW-POWER OPERATIONAL AMPLIFIERS

T-79-10

elactrical characteristics at specified free-air temperature; Vec 4 = 14V, Vcc - = 0V for MC3303;
Vee: = : 15 V for MC3403

- - MC3303 MC3403
METER" TEST CONDITIONST ¥
PARA _ MIN TYP MAX | MIN TYP MAX uniy
- y 25°C 2 8 2 10
Vio  Input offset voltage See Note 4 Full rangs TRE 3 mv
Temperature coefficient of
: See Note 4 Full °
ay|o input offset voltage See Note uil range 10 10 uv/°oC
y - 25°C 30 75 30 50
| Input offset t See Note 4 A
0 nput offset curren se Note Full range 250 300 n
Temperature coefficlent of 2
Y S te 4 o,
allo Input offset current See Note Full range 50 80 pA/°C
g 25°C ~0.2 -0.8 ~-0.2 -~-05
| I bi t S te 4
B 7 nput bias curren ee Note Fall range m 08 uA e
; Veec- Vee- Vee- Vee- @
C -mod sum
VIcR v;r;m: :;:os: nput 26°C to to to to v =
g6 rang 12 12,6 13 13.6 -
R = 10k 25°C 12 126 +12 +13.8 E
VoM Peak output voitage swing RL = 2 k(1 28°C 10 12 +10 £13 \' <
R = 2k Full range 10 +10 —
AvD Large-signal t.:li-fferfamial Vg = 210V, 25°C 20 200 20 200 VimV g
voltage amplification RL = 2k Full range 15 16 o
Vopp = 20 V, -
Maximum-output- Ayp = o . ©
P
BOM  gwing bandwidth THD = 5%, 28°C s s kHz o
RL = 2kn 8.
Vo = 50 mV, '
8 ity-gain bandwi °
1 Unity-gain bandwidth RL = 10 k2 25°C 1 1 MHz
CL = 200 pF,
m Phase margin L -z knp 25°C 80° 60°
/] Input resistance f=20Hz 2E°C 0.3 1 0.3 1 MQ
o Qutput rasistance f = 20Hz 25°C 76 75 Q
CMRR Common-mode rejection ratio | Ve ="Vjcr min 25°C 70 90 70 90 dB
Supply voltage sensitivity Veeg = x25to
25°C 30 180 30 1
kSVS  lavigiaveel  £15V . 80| WV
los Short-circuit output current$ 25°C +10 +30 45| £10 130 +45 mA
: No load, o
Ice Total supply current See Note 4 25°C 2.8 7 2.8 7 mA

tAll charactaristics are measured under open-loop conditions with zero cammon-mode voltage unless otherwise specified. Full range for
Ta is —40°C to 85°C for MC3303, and 0°C to 70°C for MC3403.

$The VICR limits are directly linked voit-for-volt to supply voltage; the positive limit is 2 V less than VoG 4.

§Temperature and/or supply voltages must be limited to ensure that the dissipation rating is not exceeded.

NOTE 4: Vi0. ljo. ig. and Igg are defined at Vg = O for MC3403, and Vg = 7 V for MC3303.
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electrical characteristics, VeC+ = 5V, VCC—- = OV, TA = 25°C. (unless otherwise noted)

MC3303 MC3403
T COND t -
PARAMETER TEST CONDITIONS MIN TYP MAX | MIN _TYP_ MAX UNIT
Vio Input offset voitage Vo =26V 10 2 10 mV
o Input oftset current Vg =256V 75 30 60 nA
lig Input bias current Vo =25V -0.6 -0.2 -056 pA
Ry = 10k} 3.3 3.5 3.3 3.5
Vom Peak output voitage swing® | RL = 10 kQ, A
Vee+ =5Vt 30V vee+ 17 Vee+~17
Large-signal differential Vo =17Vt33V,
Avp voltage amplification RL = 2k 20 200 20 200- Vimy
Supply voltage sensitivity
ki Vee = £16Vto 226V 150 160 VIV
SVS  (aviglAVegs) cc ° wr
lce Supply current No load, Vo = 2.6 V 2.5 7 2.5 7 mA
Vga1/Vo2 Crosstalk attenuation = 1 kHz to 20 kHz 120 120 dB

T All characteristics are measured under open-loop conditions with zero common-
$0utput will swing essentially to ground.

mode input voltage unless otharwise specified.

operating characteristics, VCC + = 14V, VgC - =0V for MC3303; VcCc+ = 15V for MC3403;
TA = 25°C, Ayp = 1 (unless otherwise noted)

PARAMETER TEST CONDITIONS MIN TYP MAX | UNIT
L Vi = £10V, CL = 100 pF RL = 2 kA
SR Slew rate at unity gain See Figure 1 0.6 Vips
tr Rise time _ _ . 0.36 #S
4 Fall time ::loﬁ—us: ;“V' Cu = 100 pF, R = 10 k0. 0.36 ]
Overshoot factor © Flgur 20%
Crossover distortion Vipp = 30mV, Vopp =2V, f = 10 kHz 1%
PARAMETER MEASUREMENT INFORMATION
\/] +
FIGURE 1. UNITY-GAIN AMPLIFIER
i
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MC3303, MC3403
QUADRUPLE LOW-POWER OPERATIONAL AMPLIFIERS
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TYPICAL CHARACTERISTICSt

INPUT BIAS CURRENT INPUT BIAS CURRENT
vs Vs
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FIGURE 2 FIGURE 3

MAXIMUM PEAK-TO-PEAK OUTPUT VOLTAGE MAXIMUM PEAK-TO-PEAK OUTPUT VOLTAGE
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Operational Amplifiers H
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RL = 10 k@ l |
Ta = 25°C .,
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25 . RL = 10 kQ

: TA = 25°C

‘i See Figure 1
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FIGURE 4 FIGURE 5

tData at high and low temperatures are applicable only within the rated operating free-air temperature ranges of the various devices,
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Vopp—Maximum Peak-to-Peak Output Voltage—V
Vopp—Maximum Peak-to-Peak Output Voltage—V
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TYPICAL CHARACTERISTICS !
LARGE-SIGNAL
DIEFERENTIAL VOLTAGE AMPLIFICATION
vs VOLTAGE-FOLLOWER
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tData at high and low temperatures are applicable only within the rated operating free-air temperature ranges of the various devices.
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