B.Tech 3™ Year, ECE
Subject: Integrated Circuit (REC-501)
Solutions
SECTION -A

Q1 (a) Two applications are: (i) Frequency Doubling (ii) Voltage divider using
multiplier

(b) The silicon rectifiers cut in voltage 0.7 volt so voltage less that this value can’t
be rectified. This defect is overcome by precision rectifier by using Op-Amp rectifier
and the voltage in the millivolt range can be obtained.

(¢) Roll of rate: The gain falls of rapidly in the stop band is called roll-of rate.
(d) Peak detector

(e) The precision rectifier, also known as a super diode, is a configuration obtained
with an operational amplifier in order to have a circuit behave like an ideal diode
and rectifier. It is very useful for high-precision signal processing. With the help of
precision rectifier the high-precision signal processing can be done very easily
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SECOND-ORDER ACTIVE FILTERS BASED ON BIQUADRATIC TRANSFER FUNCTION :
Qo]  (easic wo-INTEGRATOR-LOOP Biguap) ( K HTN 1} )

Consider the second order high pass transfer function

2
Vie . K D

Via 82+S{%]+mi,

where k is the hlgh frequency gain. o, is cut-off frequency, V, , is output of second order high
pass filter and V,_ isinput vcltage of the filter.
Cross multlplymg the equation (1), we get
)
V,pS%+8 [59) Vip+ 02 Vip=KSV,
by dividing both side by S% in above equation, we get

1 We w?;'
Vu,-l- 6 ?VM’ + ?VM’ = K‘-’m {2)
For getting V, ;, in terms of its single- and a?
double-integrated version of V,, as i
-1
2 -w.?
1 (h'lc —V.P

Vie=KV, - Qs Vir— s? Ve @ S R

Vin® ) ° Vip

To realize the equation (3) with block
diagram as in Fig, 2.42 (a). Fig. 2.42 (a).

[0
Here the signal [?C) V}p can be obtained by passing V,, through an integrator with a

time constt. Equal to [ ] Passing the resulting signal through an another identical integrator

We
1

results in the third signal as [ g2 ] V.. block diagram is given in Fig. 2.42 (b).

2

o = WEPINS IR PR
Vip S - 3 57 Ve
5 Vir

Fig. 2.42 (b). Block diagram of two-integrator loop.
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realization can be obtained by combining

Now it is easy tosee thata complete block diagram
the integrator blocks with the summer block from Fig. 9.42 (b) as in Fig. 2.42 (¢).
-1
4]
o e "’c2
Vin K b3 -5 S _-Ef VhP=VJ'P
Vip e '%" Vip=Vip

Fig. 2.42 (c). Complete block diagram of biguad filter.
Vie

—_—

realizes the high-pass transfer function Tjp = v

[

At the output of the summer, . The

signal at the output of the first integrator is - (EJSE} V,pwhichisa band pass function,

hp
SV»' R — W A4
i §*+ S(%" J+ g

The signal at the output of the first integrator is labelled V,, the center-frequency gain of

the bandpass filter realized is equal to - KQ.
Similarly, the transfer function realized at the output of the second integrator is the low-

pass function.
2
Qc |y
[32] S (5)
V. - 2 w, 9 T
ut S“+8S —QQ +0p

Transfer Function of second-order Filtering Function
Transfer function of high pass filter is

Tpp= %
where V, , obtained at the output of summer circuit for transfer function of band-pass filter is
-w
Typ= VV”; = [_éi)v”"
m m
. [_“lr;.) N
S ), 9
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2.87

~-KwpS

Typ= o
15[ )

«.(6)

Similarly Transfer function of Low-pass filter is

(T

and d.c. gain of low pass filter is eanal tn ¥



