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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 PT ogram to move a block of Data of 16 bytes starting

from address 2050H to another location sta.r ting from 2070H in 8085 microprocessor.
' [7 + 5 marks]
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lopie cir
ram [l ||“ 3 il n ”". “""“‘ ahown “v"', “"”,.”(. 0of

(i) Draw the timing di) aveform Aand
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(ii) Consider the serial in-serial ¢ which is used to provide time delay

from input to output.

Data L — n

m 1clk

shift
Register

clk
(1 MHz)

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

clear steps.

[6 + 6 marks]
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Q.1 (e)

Consider the signal y(f) = ¢

system function 1s a—1

S

s+ 1

H(s) =

(i) Find and sketch

(i1) From the solutions obtaine
stable system exis

i tem.
impulse response h(t) for this sys
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(1) 18 the outputof, Caugyl

at least tW0 possnblc MPULs x(1) that could produce y(t)

d in part (1), what is the input x(t) if it known that a
ts that will have x(f) as an Output and y(t) as the input? Find the

;I"’)’_ 4 ')' 41

e ——
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[6 + 6 marks]
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Q2| (1) Determine and skel
2, ~1<t=l
Y(1): l‘ <1<3

0, elsewhere
)
and (1) = 28(1 + 1)+ ol 2) |

o real 1T systemis rel e
(") The nulpul y(f) of a L.lllMll l.” sy l)ll_(’ to the input I”) b:. the equation

o

W) oy = [ @A =t
dt .

where, z(t) = cu(t) * 8(1)

Determine the impulse response of the system

(10 + 10 marks]
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Q2(c)| () Interface 4 KB memory to 8085 with starting

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

(if) Write an algorithm and assembly language program, to perform the multiplication

of two 8 bit numbers using 8085. '
t

[10 + 10 marks]
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Q3@ ) Draw the state diagram of the sequential circut ahown in figure below

clk

(ii) Find the z-transform of the given signal x[n] using scaling in the z-domain property.

x[n] = a" sin (wyn) uln).
[10 + 10 marks]
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Q.3(b)

(i)

(i)

Implement the following Boolean function using 3 4 « 2 PLA, also write the PLA

programming table.
F,(A, B, C)=xm0,1,24)
Fy(A, B, C) = Zm(0,5,6,7)

A 6-bit dual slope ADC uses @ reference c?f 12Vand a fixed count of 010110. Convert
the maximum input voltage accurately in digital form,

[15 + 5 marks]
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Q.3 ()

L,

- e oiven below:
Consider the scqucnlml circuit given

LSB. _ MSB.
(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 Qpand Q,
(iii) Sketch the waveforms of clock, Qy Q1 Q,and Qs
[8 + 4 + 8 marks]
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is pcrformcd using DFT. Find the linear convolution

Q4 ()| (i) Explainhow lincar convo]utipnl ! ‘
of x[n] = {1, 1, 1} and h[n] = (1,1} using DFT.
ve the relationship between discrete Fourier series coefficients (C,) and discrete

(i) Deri ]
Fourier Transform X(k) of a signd x|nj.
[15 + 5 marks|
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Q4(b)| (i) Implement the logic function F(A, B, C, D) =2m(0,1,2,3,4,7,9,10) using 4 : 1 MUX

only. (Assume only inputs are available)
(ii) Construct a4 K x 8 RAM with 1 K x 8 RAM chips. The 1 K x 8 RAM is as shown

below:

Input data —— (8)

—_

10) gam Output

Address —
1K x8 @ data

Chip select —|

Read/write——{ RW

(10 + 10 marks]
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A X srting the packed BCT) number
QA (] () Write an 8051 assembly langnage program for convertimg I

stored at the Tocation 200011 imto its mlui\'l\lc'ni I

at YO0TH

sinary number and store the result

1)

(1) Wnite an 8086 assembly language program to find the sum LI
"I

and store the recult

i accumulator

[12 4 8 marks)
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Section B : _Dlgltal Circuits + Slgnals and Systems " e
_ K+ Microprocessors & Microcontroller .

Q.5(a)| (i) Find the Laplace transform of the function

f(t) = 2¢7 cos10t - # + 6e-(t-10 for ¢t >0
(ii) Find the Fourier transform for the following signal:

sin(2mt)
n(t-1)

x(t) =

[8 + 4 marks]
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Q.5(b)| Consider the R-2R, 4-bit converter shown below,

(LSB) ' (MSB)

Assume the feedback resistance R[of the op-amp is variable, the resistance R =5 k&2 and
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) An analog output of 8 V for a binary input of 1000.

(iii) The actual maximum output voltage of 10'V.
[12 marks]
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Q.5 (c)] Compute and plot the convolution ylnl = v[n] * hin] using time domain approach
e 0 hl Yy 4
(-n-1) _
where x[n] = ( 7I J ul-n-1] and hn] = uln-1]
' 2
[12 marks]
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Explain the function of following pins of RORG microprocessor
1. BHE/ST
2. MN/MX
3. TEST

4. READY
5. RESET

6. INTR

[12 marks|
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Q.5 (¢)| Consider a three input Boolean function f(a, b, c) = Zm(0, 1, 2, 3, 7)
(i) Implement the function using a minimal network of 2 x 4 decoder and OR gates.

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

(iii) Implement the function using a minimal network of 2 x 1 multiplexers.
[4 + 4 + 4 marks]
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Q.6 () (1) Write an 8086 assembly language PIOBFAM to add the two BCD data 29H and 98 H

and store the result in BCD forman the memory focations 2000 HE - 3000 F and
2000 1 - 3001 H

(11) ]{\Plnm the series of steps |‘l‘|"("""‘-"l ")’ BOKH mil_‘rnprm essor during processing o o

an interrupt request.

[10 + 10 marks]
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(i) Minimize the SOI terms given fora Boolean function,
A B, C D)y =xm2 3,8 10, 11,12, 14, 15)
Implement the minimized function using NANT) gates alone

(ii) Determine the logic equation for the output hy constructing the truth table for the

logic circuit shown in figure below:

Dy—0
2x]
MUX
D, —1
D, —0\

-

[12 + 8 marks]

Homg oy = Zmey 0,805 114,
%\@% e\

1<
Co
= —
B
lo
A s, Cp
AN

;‘q S \A)reJ "rv \\mP\eJ SR

7 ol

LNy (76# |
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Uher nest
mee n

thes rmarepe

Q.6 (c)

and B as shown below, two inputs x and y,

A sequential circuit has two J-K flip flops A
and one output Z. The flip flop input equatio

—1, Al—
@
1k, A
J,=Bx+By; K, =Bxy
Jg = Ax; Kg=Atxy
Z= AT7+BX¥

(i) Draw the logic diagram of the circuit.
(ii) Tabulate the state table.
(iii) Derive the state equations for A and B.

ns and circuit output equation are

[20 marks]
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Q7(a)| (i) With a neat block diagram, explain the operation of counter type ADC. Give
advantages and disadvantages of counter type ADC,

(ii) Define fan-out of a gate. A two-input NAND gate specifications are given as
]OH(max) =04 mA, Voumin = 27V, VlH(m.n) =2V
V”_(max) =08V, VOL(max) =04V, IOL(max) =8 mA,
IlL(max) =04 mA, IIH(max) =25 MA' tPLH = tpHL =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 (¢)| (i) Consider a discrete-time low-pass filter whose impulse response h[n] is known to be
real and whose frequency response magnitude in the region - T < ® S Tis given as,

b

Determine the real-valued impulse response h[n] for this filter when the
3

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

1 JolsZ
3

0; otherwise

(ii) 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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Q8 (a)| (i) Draw the block diagram of programmable peripheral interface 8255A

(i) Explain BSR (Bit Set/Reset) mode of 82554
(iii) Write a BSR control word subroutine to set bits PC; and PC, and reset them after

some delay, using the below [/0 port addresses.

Hexadecimal
CS Address Port
A A
S I I s A
1 0000 001 =81H B
10000 0|10 =82H C
1 0 0 0 0 0f1 1 =83H Control Register

[20 marks]
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Q,S“,, (1) Suppose we are given the following information about aconhinucrs time per

signal x(1) with period 3 and Fourier series « vefficients a;

l.oa =a

[

2 =
Lo =Eag

05

3 [ =1
-05
15

g | x(bde=2
05

Determine x(t).
(ii) A causal LTI system ‘S has the block diagram representation as shown in fizure

below.

y(t)

x(t) —

Determine a differential equation relating the input x(t) to the output y(f) of this

system.
[10 + 10 marks]
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Q.8 ()| Consider the state diagram of Moore machine show, below:

0

g

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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