@ MOTOROLA

Differential Input
Operational Amplifier

The LM348 is a true quad MC1741. Integrated on a single monolithic chip
are four independent, low power operational amplifiers which have been
designed to provide operating characteristics identical to those of the
industry standard MC1741, and can be applied with no change in circuit
performance. In addition, the total supply current for all four amplifiers is
comparable to the supply current of a single MC1741. Other features include
input offset currents and input bias currents which are much less than the
MC1741 industry standard.

The LM348 can be used in applications where amplifier matching or high
packing density is important. Other applications include high impedance
buffer amplifiers and active filter amplifiers.
® Each Amplifier is Functionally Equivalent to the MC1741
Low Input Offset and Input Bias Currents
Class AB Output Stage Eliminates Crossover Distortion
Pin Compatible with MC3403 and LM324
True Differential Inputs
Internally Frequency Compensated
Short Circuit Protection

Low Power Supply Current (0.6 mA/Amplifier)

Representative Schematic Diagram
(1/4 ot Circuit Shown)
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LM348

MAXIMUM RATINGS (T = +25-C, unless otherwise rioted.)

Rating Symbol Value Unit

Power Supply Voltage vVee +18 Vdc
VEE -18

Input Differential Voltage vip +36 v
Input Common Mode Voltage Vicm +18
Output Short Circuit Duration tsc Continuous
Operating Ambient Temperature Range TA Oto +70 °C
Storage Temperature Range Tstg —5510 +125 C
Junction Temperature Ty 150 Y

ELECTRICAL CHARACTERISTICS (Voc = +15 V. VEE = -15 V. T = 25°C, unless otherwise nated.)

Characteristic Symbol Min Typ Max Unit

Input Offset Voltage {Rg < 10 k) Vio - 1.0 6.0 mv
Input Offset Current o - 4.0 50 nA
Input Bias Current B - 30 200
Input Resistance T 0.8 2.5 - MQ
Common Mode Input Voltage Range VicR 12 - - v
Large Signal Voltage Gain (R 22.0k, Vg = +10 V) AyoL 25 160 - vimv
Channel Separation {f = 1.0 Hz o 20 kHz) - - -120 - dB
Common Mode Rejection (Rg < 10 k) CMR 70 90 - dB
Supply Voltage Rejection (Rg < 10 k) PSR 77 96 -
Output Voltage Swing Vo Vv

(R 210 k) +12 +13 -

(RL22.0k) +10 12 -
Cutput Short Circuit Current Isc - 25 - mA
Supply Current (All Amplifiers) Ip - 24 4.5 mA
Small Signai Bandwidth (Ay = 1) BW - 1.0 - MHz
Phase Margin (Ay = 1) om - 60 - Degrees
Siew Rate (Ay = 1} SR - 0.5 - Vius

ELECTRICAL CHARACTERISTICS (VgG = +15V, VEE = =15 V., T = "Thigh to Tigw. unless otherwise noted.)

Characteristic Symbol Min Typ Max Unit

Input Offset Vollage (Rg < 10 kQ) Vio - - 7.5 mv
input Offset Current o - - 100 nA
Input Bias Current g - - 400
Common Mode Input Voltage Range VICR +12 - - \
Large Signal Voltage Gain (R 22k, Vg =10 V) AyoL 15 - - Vimv
Common Mode Rejection (Rg < 10 k) CMR 70 90 - dB
Supply Voltage Rejection (Rg < 10 k) PSR 77 96 -
Output Voltage Swing Vo v

(RL 210 k) 2 +13 -

(RL22Kk) 110 12 -

* Thigh = 70°C. Tyow =0°C.

NOTE: Any of the amplifier outputs can be shorted to ground indefinitely; however, more than one should not be simultaneously shorted or the maximum
wnction temperature will be exceeded.

MOTOROLA ANALOG IC DEVICE DATA 2-57



28
24

20

8.0

V0, OUTPUT VOLTAGE (Vpp)

4.0

Vo, OUTPUT VOLTAGE Vpp)

LM348

Figure 1. Power Bandwidth
{Large Signal Swing versus Frequency)
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Figure 2. Open Loop Frequency Response
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Figure 4. Negative Output Voltage Swing
versus Load Resistance
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Figure 5. Output Voltage Swing versus
Load Resistance (Single Supply Operation)
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Figure 7. Open Loop Voltage Gain
Figure 6. Noninverting Pulse Response versus Supply Voltage
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APPLICATIONS INFORMATION

Figure 8. Voltage Reference Figure 9. Wien Bridge Oscillator
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For: fy=1kHz
R= 16 kW
C=00% puF

Figure 11. Comparator with Hysteresis

R? Hysteresis
VoH "-’i
R1 Vo }
Vref C |
© !
Vin o Vo |
VoL
VinL | VinH
\
. R ref
VinL = ®i,re (VOL = Vref) + Vref
A1

VinH = E7 rz (YOH ~ Vref) + Vet

R1
= Ri+me (YOH-VoU

go=C(1+a+b) {eg-eq)
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Figure 12. High Impedance Instrumentation Buffer/Filter
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Figure 13. Function Generator
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Figure 14. Bi-Quad Filter
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R 100k 2nRG
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For: fy = 1.0kHz
Vref

Vref Q=10
Vit & Bandpass R3 re

Rl Qutput Tgp=1
R2 j Tn=1
AAA >~ —e- c1
R =160 kQ os——{———— Notch Output
C = 0.001 pF V=1 Voo
R1=16MQ 2 © Where:  Tgp = Center Frequency Gain
R2 =16 MQ T\ = Passband Notch Gain
R3=1.6 MQ Vrief
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Figure 15. Absolute Value DVM Front End
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