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Q1 (a)

Section A : Digital Circuits + Signals and Systems

+ Microprocessors & Microcontroller

Design a 3-bit binary counter using T-flip-flops.

BBM [12 marks]
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Q.1(b)

(i) Draw the circuit for interfacing 512 bytes of memory to 8085 microprocessor using

3 x 8 decoder.
(i) Write an assembly language program to move a block of Data of 16 bytes starting
from address 2050H to another location starting from 2070H in 8085 microprocessor.
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Q.1 ()| (i) Draw the signal flow graph (Butterfly structure) for the computation of 8-point
IDFT using inverse Radix-2 DIF-FFT.

(ii) State and prove Initial-value theorem of z-transform.

[8 + 4 marks}
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Q1(d)| (i) Draw the timing diagram for the logic circuit in the figure shown with outputs of
G,, G, and G, with input waveform A and B as indicated.

g i

%1 )P

(ii) Consider the serial in-serial out shift register which is used to provide time delay

from input to output.

D —i Q Data output
ata 1 I
j B 8-bit

= 1clk shift

> Register 0
g
clk
{1 MHz)

Draw and calculate the output and delay provided by the above shift register in

clear steps.

[6 + 6 marks]




Do not
MAEDE ERSY Question Cum Answer Booklet | Page 7 of 61 |“mein

—_—, this margin
3 oUA | o
M;\lgl@l o|o]| vjojof°

® O

&

LT LR R

| \




Do not
@ MBEDE ERSY Question Cum Answer Booklet | Page 8 of 61 [N

this margin

Q.1 (e)| Consider the signal y(#) = e-%u(f) is the output of a causal all-pass system for which the
system function is

=1
s+t
() Find and sketch at least two possible inputs x(f) that could produce y(#).

H(s)=

(if) From the solutions obtained in part (i), what is the input x(f) if it known that a
stable system exists that will have x(f) as an output and y(f) as the input? Find the
impulse response h(f) for this system.

[6 + 6 marks]
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Q.2 (a)| Implement the state diagram and sequential circuit diagram using JK flip-flops for 3-bit

Gray code counter.
[20 marks]
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Q.2(b)| (i) Determine and sketch y(t), the convolution of the two signals given below:

2, —1<¢t<1]
x(t)=4+1, 1<t<3
0, elsewhere
and h(t) = 25(t + 1) + 8(t + 2)
(ii) The output y(f) of a causal LTI system is related to the input x(t) by the equation

% +10y(t) = ]? x(t)z(t —T1)dTt—x(t)

—

where, z(f) = e”tu(t) + 8(f)
Determine the impulse response of the system.

[10 + 10 marks]
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Q.2 (c)
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(i) IMB memory to 8085 with starting address AOOOH.

Design address decoding circuit using (i) 3 x 8 decoder and (ii) using only NAND
gates.

(ii) Write an algorithm and assembly language program, to perform the multiplication
of two 8 bit numbers using 8085.
[10 + 10 marks]
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Q.3 (a)] (i) Draw the state diagram of the sequential circuit shown in figure below:
e Q —LD'Y
x—T
9 .®— @o
clk 3
i —l
(ii) Find the z-transform of the given signal x[n] using scaling in the z-domain property.
x[n] = a" sin (w,n) u[n].
[10 + 10 marks]
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Q.3(b)| (i) Implement the following Boolean function using 3 x 4 x 2 PLA, also write the PLA
programming table.

E(A, B, C) = Em(0,1,2, 4)
E,(A, B, C) = 2m(0,5,6,7)

(ii) A 6-bit dual slope ADC uses a reference of 12 V and a fixed count of 010110. Convert
the maximum input voltage accurately in digital form.

[15 + 5 marks]
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Q.3 (c})| Consider the sequential circuit given below:

1 J 05 1—ih Q1“ 1— Q, 1 A Qi

CLK—p> B> E’
1—K & 1K & 1K G| 14K &
L.S.B. M.S.B.
(i) Find the count sequence of the circuit given above. Assume initial condition of
flip-flop to be zero.

(ii) If clock frequency is 160 kHz. Find the frequencies of Q, and Q,.
(iii) Sketch the waveforms of clock, Q,, Q,, Q, and Q,.
[8 + 4 + 8 marks]
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Q4 (a)| (i) Explainhow linearconvolution is performed using DFT. Find the linear convolution
of x[n] = {1, 1, 1} and h[n] = {1, 1} using DFT.
(if) Derive therelationship between discrete Fourier series coefficients (C,) and discrete

Fourier Transform X(k) of a signal x[n].
[15 + 5 marks]
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Q4(b)| (i) Implement thelogicfunction F(A, B, C,D)=2m(0,1,2,3,4,7,9,10) using4:1MUX
only. (Assume only inputs are available)

(i) Constructa 4 K x 8 RAM with 1 K x 8 RAM chips. The 1 K x 8 RAM is as shown
below:

Input data

Address (10) RAM Output

Br—
Chip select—{ CS 1K x8 da

Read/write RwW

[10 + 10 marks]
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Q4 ()

(i) Write an 8051 assembly language program for converting the packed BCD number
stored at the location 9000H into its equivalent binary number and store the result
at 9001H.

10
(i) Write an 8086 assembly language program to find the sum Zi and store the result
=
in accumulator.

[12 + 8 marks]
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Q.5 (a)

Section B : Digital Circuits + Signals and Systems

+ Microprocessors & Microcontroller
(i) Find the Laplace transform of the function
f(t) =2e* cos10t - #4 + 6¢¢-10 for £ > 0

(ii} Find the Fourier transform for the following signal:

_sin(2nt)
s
[8 + 4 marks]
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Q.5 (b)

N “‘"‘1) /

Consider the R-2R, 4-bit converter shown below,

Vz

- ! N E

2R I3k Bk iExR K

| i : IS

i : : : ' +

R L R R | i =

: : | | 2
il : 6 6 i Al

b4 b3 b2 bl H .

(LSB) (MSB)

Assume the feedback resistance R of the op-amp is variable, the resistance R =5kQand
V=10 V. Determine the value of R, that should be connected to achieve the following
output conditions:

(i) The value of 1 LSB at the outputis 1 V.

(ii)y An analog output of 8 V for a binary input of 1000.

(ifi) The actual maximum output voltage of 10 V.
[12 marks]
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Q.5 (o)

-~

Compute and plot the convolution y[n] = x[n] * h[n] using time domain approach

(-n-1)
where x[n] = (%] u[-n—-1] and h[n] = u[n - 1].

C Ln) C’%"Shil ten—) hin)z /UU**D
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5 (d)

Explain the function of following pins of 8086 microprocessor:
BHE/S7

MN/MX

TEST

READY

RESET

INTR
| [12 marks]
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Q5 (e)

Consider a three input Boolean function fla,b,¢)=2m(0,1,2,3,7)

(i) Implement the function using a minimal network of 2 % 4 decoder and OR gates.

-(ii) Implement the function using a minimal network of 4 x 1 multiplexers.

(iti) Implement the function using a minimal network of 2 x 1 multiplexers.

ot

AL

fo o+ be _//
v

[4 + 4 + 4 marks]
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Q.6 (a)

(1)

(i)

Write an 8086 assembly language program to add the two BCD data 29H and 98 H
and store the result in BCD form in the memory locations 2000 H : 3000 H and
2000 H : 3001 H.

Explain the series of steps performed by 8086 microprocessor during processing of
an interrupt request.
[10 + 10 marks]
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Q.6 (b)

(i) Minimize the SOP terms given for a Boolean function,
f(A, B, C, D) =2m(2,3,8,10, 11, 12, 14, 15)

Implement the minimized function using NAND gates alone.

(ii) Determine the logic equation for the output by constructing the truth table for the
logic circuit shown in figure below:

Dy— g
2x1
MUX
D1 1
D,—p
2x1
MUX 4‘ 00
D,—1 01 4x1 .
00k

D,— 0
e s
MUX
b i S, 51
Ds—o\‘
2x]
MUX
D,—11

So

[12 + 8 marks]
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A sequential circuit has two J-K flip flops A and B as shown below, two inputs x and y,
and one output Z. The flip flop input equations and circuit output equation are
— A—  — B
@
= 1 KA K — ] KB §
Ja =Bx+By; K, =Bxy
Z=AX7+B%y
(i) Draw the logic diagram of the circuit.
(i) Tabulate the state table.
(iii) Derive the state equations for A and B.
: [20 marks]
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Q.7 (a)

(i)

(ii)

With a neat block diagram, explain the operation of counter type ADC. Give

advantages and disadvantages of counter type ADC.

Define fan-out of a gate. A two-input NAND gate specifications are given as

Totmay =04 MA, Vopin =27V, Vigioimy =2V,
ViLimax) =08V, VOL(max) =04V, Iy may =8 mA,

I IL(max) = 04mA,I iy 25 DA, tp; 1y = tppyp, = 15 nsec
and supply voltage of 5 V. Determine

1. High state noise margin.

2. Low state noise margin.

3. Number of NAND gate inputs that can be driven from the output of a NAND

gate of this type.

[12 + 8 marks]
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Q.7(b)

Each of the following arithmetic operation is correct in atleast one number system.
Determine the possible bases in each operation.

142
(i) 3441 + 4235 = 7676 (i) - =16

(i) 23 +44 + 14 + 32 =223 (iv) 21 x16=2366

302
(v} == 1e (vi) V51=6
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(i) Consider a discrete-time low-pass filter whose impulse response k[n] is known to be

(i)

real and whose frequency response magnitude in the region - < ® <7 is given as,

1; ](J)|SE
3

pie

0; otherwise
Determine the real-valued impulse response h[n] for this filter when the

corresponding group-delay function is 7.(w) = 5

Design a block level architecture of a 5 coefficient FIR filter by using appropriate
number of multipliers, adders and registers. Assume that all the input operands
are available in 4 bit, 2's complement fixed point representation. The architecture
should give one output per clock cycle.

[10 + 10 marks]
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Q38 (a)

(i) Draw the block diagram of programmable peripheral interface 8255A.
(i) Explain BSR (Bit Set/Reset) mode of 8255A

some delay, using the below I/O port addresses.

— Hexadecimal
CS Address Lot
A, Ay As Ay Ay Ay | A A
1 6 0 0 0 O 0 0 = 80H A
1 0 0 0 0 O 0 1 =81H B
17 0 0 0 0 O] 1 o0 =82H C
1 0 00 0 0] 1 1 = 83H Control Register

(iii) Write a BSR control word subroutine to set bits PC, and PC, and reset them after

[20 marks]
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(i) Suppose we are given the following information about a continuous time periodic
signal x() with period 3 and Fourier series coefficients 4,
1l a=a,,
2. a=a,
0.5

3, | x(hdt=1
-0.5
15

g [ x(®dt=2
(kS

Determine x(t).

(ii) A causal LTI system ‘S” has the block diagram representation as shown in figure

below.
x(f) (+) % (+) (b
L
() 1
="
-5

Determine a differential equation relating the input x(f) to the output y(f) of this
system.
[10 + 10 marks]
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Consider the state diagram of Moore machine shown below:

Get the excitation equations and Boolean equations for output Z of Mealy machine.

Also design the Mealy machine using J-K flip-flop.

[20 marks]
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