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“Inthe 741 op-amp circuit.
Q11 Q1 @nd Ry generate a reference bias current, | ger.
Q10: 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 Q55 acting as active
load.

The class AB output stage is formed by Q,, and Q,, with biasing devices
Qi3ar Qg @nd Qyq, and an input buffer Q.

Transistors Q,5, Q,1, Q,4, and Q,, serve to protect the amplifier against output

short circuits and are normally cut off.
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Large-signal step response (for a3.3-V step-input) of the op-amp connected in a unity-gain configuration. The slope of the
rising and falling edges of the output waveform correspond to the sew rate of the op amp.
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A popular circuit for an instrumentation amplifier: (a) Initial approach to the circuit
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A popular circuit for an instrumentation amplifier with the connection between node X and ground removed

and the two resstors R, and R; lumped together. This smple wiring change dramaticaly 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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