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B.E./B.Tech. DEGREE END-SEMESTER EXAMINATIONS — JAN. 2026
Fourth Semester

Biomedical Engineering
U23BM409 — ANALOG AND DIGITAL INTEGRATED CIRCUITS

(Regulation 2023)
Time: Three Hours Maximum: 100 Marks
Answer ALL the questions
Knowledge Levels | K1 — Remembering K3 — Applying K5 - Evaluating
(KL) K2 — Understanding K4 — Analyzing K6 - Creating
PART - A
(10 x 2 = 20 Marks)
Q.No. Questions Marks KL CO
1. Draw the internal schematic block diagram of an op-amp. 5 Kl COl
2. What can you infer from the term thermal drift? 9 K2 COl
3. Give the condition for good differentiator operation. 2 Ki CO2
4. Infer the potential applications of an all-pass filter based on its
phase-shifting properties. 2 K2 CO2
5. Define lock-in range & capture range of a PLL. 2 Kl CO3
6. Compare the monostable and astable operations of a 555
Timer IC. 2 K2 CO3
7. Define the terms resolution and accuracy in DACs. 9 K2 CO4
8. List the applications of successive approximation type ADC. 2 Ki CO4
9. How would you rephrase the term priority encoder? 2 K2 CO5
10.  What are the two possible states of a JK flip-flop? 2 Kl CO5
PART -B
(5 x 13 = 65 Marks)
Q.No. Questions Marks KL CO
11. a) Elaborately discuss the open — loop configurations of op-amp, 13 K2 COl

based on the number of inputs used and the terminal to which
the input is applied.




b)
12. a)
b)
13. a)
b)
14. a)
b)
15. a)
b)
Q.No.
16. a)
b)

(OR)
Discuss in detail about AC and DC Characteristics of an 13 K2 CO1
op-amp with neat diagrams.

Design a first-order active low-pass filter with a cutoff 13 K3 C02
frequency of 1 kHz and a gain of 2. Specify the values of R
and C. Also explain the filter design procedure.

(OR)
Implement a Schmitt Trigger using an op-amp to convert a 13 K3 CO2
sinusoidal input signal to a square wave output.

Make use of a 555 Timer IC to design a Voltage-Controlled 13 K3 CO3
Oscillator (VCO) to generate a variable frequency output and
explain the circuit configuration, component selection,
operating principles involved.

(OR)
Construct a clipping circuit using diodes and resistors to limit 13 K3 CO3
the amplitude of an audio signal.

Explain the working R-2R ladder DAC, by taking example of 13 K2 CO4
a three-bit DAC circuit. Sketch the corresponding equivalent
circuits and hence obtain the equation for output.

(OR)
Describe the role of the integrator, comparator, and counter in 13 K2 CO4
a Dual Slope ADC.

A 74x138 decoder is used to control a set of 8§ LEDs. Write 13 K3 CO5
the truth table and explain the operation of the circuit.

(OR)
Design a digital circuit using a universal shift register 13 K3 CO5
(IC74X194) to implement a 4-bit serial-in parallel-out shift
register.

PART -C
(1 x 15 =15 Marks)

Questions Marks KL CO

Design a Successive Approximation ADC system to convert an 15 K3 CO4
analog audio signal into a digital signal with the following
spectfications: Resolution: 16 bits, Sampling rate: 96 kHz,
Input voltage range: 0 to 5V, Reference voltage: 5V and Clock
frequency: 1 MHz.
(OR)
A digital system requires a 4-to-1 multiplexer to implement a 15 K4 COS5
digital multiplexer. Analyze the operation of a 74x151
multiplexer and explain how it can be used to meet the system
requirements.




