. Reg. No.:

. Question Paper Code: 51011| L

" BE./B.Tech. DEGREE EXAMINATIONS, APRIL/MAY 2024. -
Fourth Semestey

Flectrical and Electronics Engineerir;g
EE 3402 — LINEAR INTEGRATED CIRCUITS
(Regulations 2021)
| Time : Three hours Maximum .:.100 marks
i . Answer ALL questions o

PART Aw— (10 x 2= 20 marks)
S R Llst thé st.e.p.s mvoived in the manufacturmg process of aﬁ mtegrate& circult
. -'2-.-__:;. '_:What 1s.meant by paramtlc capac1tance‘? 5 L E o |

3 Determme the output voltage V for the non- mvertmg amphﬁer c1rcu1t shown.
in Flg 1 ' ’ '

ot

Fig. 1

4 - .Demgn a differentiator to differentiate an input signal that varies in frequency
from 10Hz to 1 KHz.

5. Draw‘ the circuit of a triangular wave generator using a comparator and an
integrator. :

6. Interpret the minimum analog voltage be converted into a d1g1ta1 mgna} for a '_; N -'
4-bit ADC when V,, = 5V . '

7. Draw a circuit that produces a time delay of 3 ms using IC 555. - |



: 8 " Define the lock range and capture the range of a PLL.
o9 'Compare linear mode power supply with switch mode power supply.

10. How is current boosting achieved using IC ’723?.

PART B— (5 X 13 65 marks)

11, (a)y @ Summamze the steps mvolved in the N- weﬂ process in CMOS
processing technology E T PPN S FR (7

(i) Write short notes on

0 Omm{m e gy

@ Bpitaxy @)

(b)" .(i). . Dlscuss the ion 1mplantat10n dlffusmn and metaihzatlon in silicon

_ semlconductor technology SRR - (7Y

{1i) Summarlze the: steps 1nv01ved in the P-well process in CMOS
processmg technology BEESURR (6)

12. (é)' @ Demve the gam of the non mvertmg amphﬁer using Opamp (7
(ii) Desugn an mvertmg amphﬁer Wlth a gain of —5 and input resistance

_ of IO KQ B T A T (6)

(b) @) Design an operatioﬁal am'p'uﬁer circuit to produce output voltage

Vo = SV + 4V V ZV Assume the feedback resistance as

(i1) .Demgn a practmal dlfferentiator cn"cult to dlffelentlate signals from

500Hz to 1000 HZ Assume the input capacitance of 0.1 uF, if the

' mput 31gnal 15 O 4 gin 27; (IOOO)t Volts Express the output voltage.

. . (7

13. (a) Design a second-order low-pass Butterworth filter with a cut-off

frequency of 10 KHz and unity gain at low frequency. Also, determine the
magnitude of the voltage transfer function in dB at 12 for the filter,

by 'Us'ing Opamp, discﬁss' in detail the circuit to implement a 'lo'garithmic
amplifier. Also, THustrate how two analog voltages are multiplied using
log-antilog amplifiers.




-

(a)

@ : .

e dv

'Exp1a1n the operatron of PLL W1th a sultable d1agram Show how phase
locked 1oop can be empioYEd for FSK demodulatron SRR ;

Drsouss the operatlon of the Voltage Contro]led Osorﬂator w;th neat_'_' e
functional dragram : . . SN o

Desrgn a voltage regulator c1rcu1t to produce a constant voltage of 9V and_ .
dlS(:uSS the voltage regulator c1rcu1t : : RN T

Draw the functmna} block dragram of the IC 793 regulator and explam 1ts- Ry
current hmrtmg feature and current fold baok characterrstms o

PART C — (l x 15 = 15 marks)

Demgn an analog orrcurt to solve the followmg equatlon

dtz =502 200u 20

d .

genera‘ce a non smusmdal waveform w1th a tlme delay of 100 ms. o

3 R () S

Desngn d monostable mult1v1brator usmg an. operatronal amphfler to



