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Qi1, Q12 @nd R; generate a reference bias current, | ger.
Qi0: Qo and Qg bias the input stage, which is composed of Q; to Q,.

The second gain stage is composed of Q¢ and Q,; with Q,45 acting as active
load.

The class AB output stage is formed by Q,, and Q. with biasing devices
Qi3a: Qg @nd Qyq, and an input buffer Q,s.

Transistors Qys5, Q,1, Q,4, @nd Q,, serve to protect the amplifier against output

short circuits and are normally cut off.
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Electrical Characteristics (ot 4)

S8 bl Sl als 50

Parameter Conditions LM741A/LM741E LM741 LM741C Units
Min | Typ Max | Min | Typ | Max | Min | Typ | Max

Input Offset Voltage Ta=25C
Rs < 10 kQ 10 | 5.0 20 | 6.0 mV
Rs < 50Q 0.8 3.0 mV
Tamin € Ta < Tamax
Rs < 50Q 4.0 mV
Rs <10 kQ 6.0 75 mV

Average Input Offset 15 pvIrc

Voltage Drift

Input Offset Voltage Ta = 25°C, Vg = 220V +10 +15 +15 mv

Adjustment Range

Input Offset Current Ta=25C 3.0 30 20 | 200 20 | 200 nA
Tamin € Ta < Tapax 70 85 | 500 300 nA

Average Input Offset 0.5 nA/'C

Current Drift

Input Bias Current Ta=25C 30 80 80 | 500 80 | 500 nA
Tamin < Ta < Tapax 0.210 1.5 0.8 LA

Input Resistance Ta = 25°C, Vg = 220V 1.0 | 6.0 03] 20 03 | 20 MQ
Tamin € Ta = Tamax, 0.5 MQ
Vg = 120V

Input Voltage Range Ta=25C +12 | £13 \
Tamin € Ta € Tamax +12 | 13 \
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(c)

A popular circuit for an insrumentation amplifier with the connection between node X and ground removed
and the two resigtors R, and R; lumped together. This simple wiring change dramatically improves
performance of the circuit. Analysisassuming ideal op amps.
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Bode plot for the 741 gain, neglecting nondominant poles.
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Non-Inverting Amplifier
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Inverting Amplifier
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0 Figure 15-29 Open-loop gain and phase-shift characteristics of the pA702A.
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