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Figure 4-2: Operational amplificr.
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Figure 4-3: Op-amp transfer characteristics, The linear range
extends between vy = — Ve and +Vee. The slope of the line is
the op-amp gain A
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Figure 4-1: The circuit diagram of the Model 741 op amp consists of 20 transistors, several resistors, and ane capacitor.
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Figure 4-5: Op amp operated as a switch. The Ve flags indicate the de supply voltages connected o pins 7 and 4.
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Figure 4-6: Equivalent circuit model for an op amp operating
in the linear range (v, < |Vic|). Voltages vp, vy, and v, are
referenced to ground.

Table 4-1: Characteristics and typical ranges of op-amp parameters. The rightmost column represents the values assumed by the
ideal op-amp model,
Op-Amp Char Parameter Typical Range Ideal Op Amp
pear input-output response | Open-loop gain A 10% 10 10% (V) oo
» High input resistance Input resistance R; 1090 101 9 R
& Low output resistance Output resistance Ry 1101002 0oQ
| ® Very high gain Supply voltage Ve 51024V As specified by manufacturer
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Figure 4-7: Noninverting amplifier circuit of Example 4-1
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Figure 4-8: Trade-off between gain and dynamic range.
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Figure 4-10: Noninverting amplifier circuit: (a) using ideal
op-amp model and (b) equivalent block-diagram rep i
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Figure 4-11: Inverting amplificr circuit and its block-diagram
equivalent.
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4.5  For the op-amp circuit shown in Fig. P4.5:

(a) Use the model given in Fig. 4-6 to develop an expression
for the current gain G; = iy,/is.

(b) Simplify the expression by applying the ideal op-amp
model (taking A — oo, R; — o0, and R, — 0).

Figure P4.5: Circuit for Problem 4.5.

4.7 For the circuit in Fig. P4.7:

(a) Use the op-amp equivalent-circuit model to develop an
expression for G = v, /vs.

(b) Simplify the expression by applying the ideal op-amp
model parameters, namely A — oo, R; — oo, and
R, — 0.
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Figure P4.7: Circuit for Problem 4.7.




