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Q.1(b)

‘-?)SIQ B\{Nﬁ. % ISy = Rq

Ewl W

(i) Draw the circuit for interfa(::ing 512 bytes of memory to 8085 microprocessor using
3 x 8 decoder.

(ii) 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.

i [7 + 5 marks]
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Q.1 (o)

e

(i) Draw the signal flow graph (Butterfly structure) for the computatlon 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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Q.1(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.

0 B 0

(i) Consider the serial in-serial out shift register which is used to provide time delay
from input to output.

- Q Data output
Data : I
e —— — B 8—1?1’:
1clk shift
> Register Q
B 2
clk
{1 MHz)

Draw and calculate the output and delay provided by the above shift register in
clear steps. :

S0t (T) (i?:: AB

(= BB
q;%

[6 + 6 marks]

C(i = Q3+q2:
o% = A@B //
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Q1 (e)

Consider the signal y(ﬂ € 2fu(t) is the output of‘a causal all-pass system for which the
system function is - 1
=1
H(s)=21"=
() s+1

(i) Find and sketch at least two possible inputs x( ) f) that could produce y(t).

(i) From the solutions obtairied in part (i), what i 1s 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(t) for this system.

(]

yu) = € 2w

.[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*
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Q2(b)| () Determine and sketch y(#), the convolution of the two signals given below:
2, ~1<t<1 Ry - LSy
x(t)=11, 1<t<3 : Y ' {
0, elsewhere
and h(f) = 26(t + 1) + §(t + 2) Lt

(i) The output y(f) of a causal LTI system is related to }he input x(f) by the equation

—

%HOWF i *(1)z(t = )dT-x(t)

4

where, z(t) = etu(f) + 8(f) e
Determine the impulse response Qf_the system . § -
' [10 +10 marks]
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Q.2 (q)

st

,@) L&KBG_, &2“:0 .&lza

(i) Interface 4 KB memory to 8085 with starting address AOOOH. -

Design address decoding circuit using (i) 3 x 8 decoder and (11) using only NAND
gates. .

(if) Write an algorithm and assemblyl language program to perform the multlphcatlon
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:

& QUALDY
& K
] 75 —‘
ck 3
[

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

x[n] = a" sin (wyn) u[n].

[10 + 10 marks]
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Q.3 (b)

(i)

(i)

Implement the following Boolean function using 3 x 4 x 2 PLA, also write the PLA
programming table.

F/(A B, ) =zZm(0,1,24)
F, (A, B,C)=Zm(0,5,6,7)
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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Q3 (9

Consider the sequential circuit given below:

1—h Qoth Q1—|:Iz Qz—\l—h Dai—
CLK—p> B> > >
1—K O 14K O 1K O 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.
(i) If clock frequency is 160 kHz. Find the frequencies of , 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 linear convolution is performed using DFT. Find the linear convolution
of x[n] = {1, 1, 1} and h[n] = {1, 1} using DFT.
(ii) Derive the relationship 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)

(1)

(ii)

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)

Construct a 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 110 paMm Output
Chip select 1K x8 B data
Read/write RW

[10 + 10 marks]
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Q4 (o)

(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
(ii) Write an 8086 assembly language program to find the sum 2;’ and store the result

=1
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) = 2e7t cos10f - 4 + 610 for t > 0

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

sin(2mt)
NEE — (t-10)
)= g etepsiot - 2 1i6e B
S
PogIot <= 1 0%
Pt «— ——f—/ﬂ;’—f—
ey L (b)=
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Q.5(b) Cotsidér the R-2R, 4-bit c_onvex“ter shown below,
+
VR_ )
2R 2R Y
: _AAAA

ol | -

\

Ol

!
b, g
(LSB) < (MSB)

7

o
o

%)
o

i

Assume the feedback resistance Rf of the op-amp is variable, the resistance R =5 k{2 and
V= d0Na Determine the value of Rf that should be connected to achieve the following
output conditions:

(i) The value of 1 LSB at the'ﬁou‘tput is1V.

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

(iii) The actual maximum output voltage of 10 V.

| e NOAD il DQC[WU’
Voo G A|gaiy M
A |

23

[12 marks]
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Q5 (o)

o

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

(~n=1)
where x[n] = ( ) u[-n—1] and hfn] = u[n - 1].
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5(d)| Explain the function of followmg pms of 8086 mlcroprocessor LS
BHE/S7 ) . : -
" MN/MX

TEST
READY
RESET
6. INTR

A MmN MY
ot theh
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m( S’raﬁgdgz ¥ ma 7umum bomﬁh L&

SIS SR

[12 marks]
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Q.5 (e) Considér a three input Boolean function f(g, b, ¢) = Em(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.

o TS [:1+4+4m_arks]
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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 locationg_Z_OOO H : 3000 H and
2000 H: 3001 H. : ]

E'xfnlain the series of steps performed by 8086 microprocessor during processing of
an interrupt request.

Ly Dol iDg groved ?ﬂ‘ “fA_ & B [10 + 10 marks]

A < AqH |
B < QdH /
M1V At qu ' T
vipy &, 48H ¢
ADD A, B

J |

ARD 8y
MoV D, A

ADBD,DOSH 1 B4
ADD € DO6H i

I o aee _
MoV 2000, D /

Moy 800K, E

INC & |
A A 1T 5 e
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Q.6 (b)

(i)

AB

Dy—ip
D;—
D,—
Dy
D,—
D,
Dy -—‘0\
2x1
MUX
D,—11

2x1
o
P,

MUX
|
0™

MUX
)

A®

—

AB |

o

logic circuit shown in figure below:

FoA

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

Implrement the minimized function using NAND gates alone.

[

00
01 4x1
10

11

S, 59

Ay /S? |
) 1) -?U\ BLD = T 2320 |
\JSN\& Kv\\/IAP

CD

N |

(i) Determine the logic equation for the output by constructing the truth table for the

11,021 14 15)

——

CO

]

[12 + 8 marks]
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6 (c)

-

@

“_KA A

]A=Bx+§y;ﬁ" K,=Bxy
Jp = Ax; Kp=A+xy
Z=AXy+Bxy - -

—aa— Y —— i

B

'

Ky

B

(i) Draw the logiz diagram of the circuit. .
(i1) Tabulate the state table.
(iii) Derive the state equations for A and B.

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
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Q.7 (a)

\\‘g

i 0 ADISe VLKLY
) 1 Hﬁhc@mhe MQELN.

(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
IOI—L@La_x) =04 mA, Voyminy =27V, Vigemiy =2 V..

VIL(mgx) =08V, VOL(max) =04V, IOQ(_TEE,X) =8 mA,
ITL(max) * 0‘4 mA, IIH(megf_Zs. BA, tor 1y = tppy, = 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 @ (ii) . = 16
(iii) 23 + 44 + 14 + 32 =223 (iv) 21 x16 =366
302 '
v) — =121 . (vi) V51=6

20

| (g, ¢ lua3e), = HOTELwom

1 the
Jop =10 tohurt % 18 buge ﬁ%

aydhem |
;%quoﬂ{)uo\t U X HX\0+ Ux1o +&x10+

3x 10"t 5X D = (4646
Hunee , base § Mumbet Aygrem

2 (D) - 16,
[

f+l{1+2 Ol

1 |
Y2
P4 ULt = e
2_2y-40 =0 g
DJF‘;)t &ilufn - g = 80 base (& b

94 34 AU XA U+3x42=

oY 13 = o?uzu_% /
521-&&1 -(343 =
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\E

v ~

o o
[+ t6) = 3L 61T
gitiseth = BTHELEET
2

g L= '
LBl g

[o D X i
Byl = B W%“/’f%

(i) Consider a discrete-time low-pass filter whose impul porise h[n] is known to be
real and whose frequency response magnitude in the region - 1< < 7 is given as,
T B 3
: e <— I
‘H(e’w) = o] 3.
0; othervgise

Determine the real-valued impulse response h[n] for this filter when the
3
corresponding group-delay function is 7 (w) = 5

(i1) 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.

(D) ty0) & the quonp dilay
%Hw sy&hem &g
‘Cg; _ dow)

[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 8255A

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

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

cs v Port
A, Ag As Ay Ay A | A A
g =0 0 0 g 0 O = 80H A
i1 0 6 0 0 O 0 1 =81H B
1 0 0 0 0 O 1 0 = 82H (&
1 008 6 00 1 = 83H Control Register

[20 marks]
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(b)

(i) Suppose we are given the following information about a continuous time periodic
signal x(t) with period 3 and Fourier series coefficients a,:

1 S S
2 =y
05
3. [ x(t)dt=1
-0.5
15
4 | x(t)a=2
0.5
Determine x(#).

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

5 (+) y(t)

x(t) (+) P,
\r s

4
( ) 1

T

=

Determine a differential equation relating the input x(#) to the output y(#) of this
system.

[10 + 10 marks]
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Q8 (9)

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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