PROBLEMS

Problem 1

Dresign an amplifier with a gain of =10 and input resistance equal to
10 k€.

Sodution
Since the gain of the amplifier is negative, an inverting amplifier has
to be made.
In Fig. 2.5 {(a) choose K| = 10 k&
Then Rp= —Ap By ifrom kg 2.4}
=107 » 10 kQ = 100 k2

Hl

Problem 2

In Fig. 2.5 (b}, B, = 10 ki}, B, = 100 kQ, v, = 1 V. A load of 25 k(2 is
connected to the output terminal. Caleulate (1) 7, () v, (i) @), and
total current i, into the output pin.

L4 H1
o M
T 10 kil o
[i]
Solution
C_y 1V
(8) £ = b= - 0.1 mA
"T R, 10KO
(b) v, =~ Huy = IOy gy
R, 10 ke
(e) iy, = u_":&:ﬂ_d__qu
Rl, 26 ki)

The direction of ¢, is shown in Fig. 2.5 (k).

(d) i, as calculated above is 0.1 mA.
Therefore, total current i, = i, + i, = 0.1 mA + 0.4 mA =
0.6 mA. In an inverting amplifier, for a + ive input, cutput will
be —ive, therefore the direction of i is as shown in Fig. 2.5 (b).



Problem 3

Design an amplifier with a gain of +5 using one op-ammp.

Solulion
Since the wain is positive, we have to make 2 non-inverting amplifier.
In Fig selecy Bt = 10 k. Then
Ao, =1+ RJ/R,
or, =1+ R0 kQ
or, Ry= 4 x 10 kQ = 40 kO

Problem 4



(a) For the non-inverting amplifier of Fig. 3.2 (b), R, = 1 k{ and R;
= 10 k2. Caleulate the maximum output offset voltage due to V,

113

and . The op-amp is LM 307 with V. = 10 mV and fz = 300 nA,
1. = 50 nA.
fh) Caleulate the value of R ymp needed to reduce the effect of I,

{c) Calculate the maximum output offset voltage if Ry 8 caleulated
in (b} 18 connected in the cirenit.

solution

i
r.j-r":' .i-"'r“'[' = [1 + }é} Vm. + R.FIB

_ [1 ' _,_.,] (10 mV) + (10 k&) (300 nA)

=110 mV + 3 mV =113 mV
(b) The value of R, needed is,

R = 1k62]| 10 k2 = 990 Q

{e) With R, in the circuit,
R
Vyp = [l + R,J Voo + Bl
=110 mV + 0.5 mV = 110.5 mV
Problem 5

A non-inverting amplifier with a gain of 100 is nulled at 25°C. What
will happen to the output voltage if the temperature rises to 50°C for
an offset voltage drift of 0,15 mV/C?

Solution
Input offset voltage due to temperature rise = 0.15 mV/°C x (50°C —

25°C) = 3.75 mV. SBince this ig an input change, the output voltage will
change by

1'l'lll-_r = V'I.H b4 AGL
= 3.76 mV x 100 = 375 mV

This could represent a very major shift in the output voltage,



Problem 6

Design an adder circuit using an op-amp to get the output expression
as

Vﬂ =_{ﬂ.l V‘I + Vg + 1{} Va}
where V), Vi, and V; are the inputs.

The output in Fig. 4.2 (a) is
V,==[(RfR) V|, + (RR )V, + (RyR V)
say R;=10kQ, R, =100 kQ, R, =10 kQ, R, =1 kQ
Then the desired output expression is obtained.

Problem 7[GATE EC 2010]
Assuming the OP-AMP to be ideal, the voltage gain of the amplifier shown below is
Ry
Vo
+ R ‘ +

Correct Answer
0 =
R,




Consider the OP AMP based circuit shown in the figure. Ignore the conduction drops of diodes D,

and Ds. All the components are ideal and the breakdown voltage of the Zener is 5 V. Which of the
following statements is true?

+ oy,
V. =10sin (1000¢) V o
- ~15V

For positive half cycle the diodes D and D, are forward bias and Ds is reverse biased and the
circuit is shown below,

|®+

WhenV,, =10V,
Vo= =B _
0= Fx x10=-10V

S Vowillbe-10V.



For negative half cycle, diode Ds is forward bias and D1, D, is reverse bias. Zener diode is in
breakdown region and the circuit is shown below,

;o =13Y

V=5V

= VW, . =5VandVp = —-10V

Correct Answer
o The maximum and minimum values of the output voltage Vyare +5V and —10V,
respectively.




