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1. @) In Figure 1(a), the op-amp has an open-loop voltage gain of 2 x 10%, input 2+4+4=10
resistance of M2, and output resistance of 5012,
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Figure:1(a)
For non-ideal model op-amp:

i Draw the equivalent Circuit diagram
i Find the closed-loop gain ( £2).

i, Determine current (i) for v, = 5V.

©) Consider the op-amp of Fg. 1(a)as ideal and determine: 4448
Closed-loop gain (£2),
i, Determine curren (3 for , = 5V.
©) Based on the calculation of question 1(a) and 1(b), comment which type of model 7

is preferable and why? Also point out the assumptions that are made to consider
the model of an op-amp as ideal

2. a) Designand verify a three channel inverting amplifier with op-amp. The gains for
cach channel have been listed in Table 2(a). Select a 10 kQ resistor for the input
resistance of the channel with the highest gain.

Table: 2(a)

Channel number Voltage gain
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Design an operational amplifier circuit with inputs vy . v,.. v3 and v such that 3
outputis v = 3v, + 5v, — 10v; + 150,



3

4

a)

b)
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The digital-to-analog converter (DAC) transforms digital signals into analog
form. A typical example of a four-bit DAC is illustrated in Figure 3(a). Now. in
the operational amplifier of Figure 3(a). let Ry = Ski2,R; = 5k, R, =
10k, Ry = 20k, and Ry = 40kQ2. Obtain the analog output for binary inputs.
[0000]. [0001]. [0010]. .. [1111],

Figure: 3(a)

Construct a single stage op-amp circuit that allows to add a dc voliage to
triangular wave.
An instrumentation amplifier shown in Figure 4(a) is an amplifier of low-level

signals used in process control or measurement applications and commercially
available in single-package units. Show that

vo= 2 (1+22) v, v,
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Figure: 4(a)

Duigs = npemumul amplifier circuit with inputs vy and v, such that
+10u;. Use only one op-amp in the design.




