Scheme of Evaluation

Scoring Indicators
Code: 3133 Digital Computer Principles Version: A
Qn: Scoring Indicators Split Sub | Total
No score total | score
11 | The number of unique symbols used in that system 2 2 2
12 | 2" 2 2 2
13 | Serial in serial out, Serial in Parallel out, Parallel in Serial out, Parallel in v, *4 ) 2
parallel out i )
14 | Smallest change that can occur in an analog output as a result of a change ) ) 2
in the digital input.
15 1.5 2 2 2 2
111 | ABCD code is one ,in which the digits of a decimal number are encoded —
one at a time —into groups oi four binary digits. These codes combine the fn- 2
features of decimal and bina y numbers. Weta- 2+2+
BCD-2 6
: . XS-3-2 £
BCD equivalent of 653 is: 0110 0101 0011 '
XS-3 code is : 1001 10000110
12 | Proof:
LHS=AB+A’C+BC
AB+ A’'C +BC (A+A’)
AB+ A’C + BCA +BCA’ ey 6 6
AB (1+C) + A’C (1 +B)
AB(1)+A’C(])
AB+A’C
=RHS
13 | Minterm: Each one of the product terms in canonical SOP form is called
minterm.
A+B= A’(B+B’) + B’ (A+A")
v S e Defn :
=A’B+A’B’+B’A+ B’A
2marks
=A’B+A’B"+AB’+ A’B’ 1+4 B
= A’B+A’B’+AB’ ' ' expansion
=01+00+10 4 marks
=ml+m0+m2
=>»m(0,1,2)
14
Truth
table
AZ2=D4+D5+D6+D7 3marks
Logical D .
A1=D2+D3+D6+D7
expn: 3
marks

A0=D1+D3+D5+D7
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BASIS FOR

COMPARISON

Stands for

Construction

Availability

Flexibility

Cost

Number of
functions

Speed

PLA

Programmable Logic
Array

Programmable array
of AND and OR
gates.

Less prolific

Provides more
programming
flexibility.

Expensive

Large number of
functions can be
implemented.

Slow

PAL

Programmable Array Logic

Programmable array of AND

gates and fixed array of OR gates.

More readily available

Offers less flexibility, but more
likely used.

Intermediate cost

Provides the limited number of
functions.

High

Any 3
points

3x 2marks

3%
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IIT a | Decimal :1271.65625 3% 3niarks
Octal : 2367.52
Binary : 10011110111,10101
it I. Record the MSB of the binary as the MSB of the Gray code
b 2. Add the MSB of the binary to the next bit in binary, recording the
sum and ignoring the carry,if any.this sum is the next bit of the gray
code '
3. Add the 2" bit of the binary to the third bit of the binary, the third
bit to the fourth bit, and so on.
4. Record the successive sums as the successive bits of the gray code
until all the bits of the binary number are exhausted.
Procedure: L
¢ COda D B & ha ~ g 4marks_,
example :
2marks
IVa
OR gate from NAND gates
INPUT A
OUTPUT
INPUT B gl
marks
15
OR GATE USING NOR GATE
R
i X
B
IV | Hexadecimal : 79.D 2x3 %
b Octal : 171.64 marks
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Va | K map is a chart or a graph composed of an arrangement of adjacent cells, Defn :2
each representing a particular combination of variables in a sum or product | marks
term. Minimizat
ion 6
Minimised form : A’'B’C + BD + AB + AD marks
Vb
Logic 15
circuit 3
marks,
Truthtable
2marks,
Explanatio
n:2marks
OUTPUTS |
B _ SEM | CARR i
R -8 b :
-0 : 1 TR
1 0 R
ZI 5i . 73 T T T Tt Al
Final l £ b3 L R Diagram
cany 23! Full Add C21 Fyll Adder L. C1 :
5 <] Pl Adder o o Pl AR e ¢ fnplﬁ 5 marks
. g 8 camy
S 5} e Explanatio
i o i \L n 3 marks 15
! .
S4 s3 2 st
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VI
b ‘o
2o v
b
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() Circuit
diagram:4
marks,
e explanatio
SRS PR 1’ n :3 marks
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(b}
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Vil
a
(a) Logic diagram with NAND gates
——d O poe
cP > . Logic ckt
u | :3marks,T
ruth table
:3 marks,
(b) Graphical symbol explanatio
n: 2 marks
0 D | Qi) 15
a0 a
g1 1
10 a
11 1
(c) Transition table
Clocked D flip-flop
Flip flop is the basic memory element. It can store a0 or 1.
TN
b i
2 1o ol lep ol-lejo ofelp ollec g
Datain  eFA | | FFB FFC. FFD |  Sera | *13%%
: 5 : : | Datgoyt | cxplanatio
CLK - CLK: - CiK CEK n : 3marks
Clock I I 1
VIII | Counter is a set of flipflops whose states change in response to pulses
a applied at the input to the counter.
Defn. 2 .
marks
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Synchronous Counter Asynchronous Counter

All flip flops are triggered Different clock is applied to
with same clock. different flip flops.

It is faster. It is lower

Design is complex. I Design is relatively easy.

Decoding errors not present. | Decoding errors present.

Any required sequence can | Only fixed sequence can be Difference
be designed | designed. s:6
marks
(any 3
points)
VI i : Logic 15
b L ” Gz ckt:4
'3 marks
Truth
, K cleen table :3
= @ marks
states Q2 Ql Q0
1 0 0 0
2 0 0 1
3 0 | 0
4 0 ] |
5 1 0 0
6 I 0 !
7 0 0 0
IX | A digital-to-analog converter (DAC) is a device, usually consisting of a
a single chip, for converting binary or digital code into an analog signal.
A DAC device converts a fixed-point binary number, into voitage or
pressure
‘_;%g Defn :
B 2marks
| win Block
: f = ‘ Anale :
Gt~ —pac sign diag :
— _1 output 4marks
| o Explanatio
= n:2
= marks
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Falngs Ve i sraling Vger | Oupu Veyrr =
| Refereme Hersnrh Amplifier ElAizer
Finary Switches
1-’1 J@, L‘.L Flgas 10,12
IX | Accuracy: Absolute accuracy is the maximum deviation between the actual
b converter output 2nd the ideal converter output. Whereas, the actual converter
output deviates due to the drift in component values, mismatches, aging, noise
and other sources of errors.
Monotonicity: A Digital to Anaiog converter is said to be monotonic if the analog
output increases for an increase in the digital input. A monotonic characteristics 24243 5
is essential in control applications.
Settling time: It is one of the important dynamic parameter. It represents the
time it takes for the output to settle within a specified band + (1/2) LSB of its
final value following a code change at the input (Usually a full-scale change). It
depends on the switching time of the logic circuitry due to internal parasitic
capacitances and inductances.
X a | ananalog-to-digital converter (ADC, A/D, or A-to-D) is a system that converts
an analog signal, such a3 a sound picked up by a microphone or light entering a
digital camera, inte a digital sighal
vd
Analo - Binary
signal | AC —  output
mput 1 p—
) Wk 53 15
_::i:'_ Defn
Cramtiaid %ignat :2marks,
¥ block
diagram :4
' 4 marks,
explanatio
n : 2marks

s

Sampling and Holding : In the process of Sample and
hold (S/H), the continuous signal will gets sampled and
freeze (hold) the value at a steady level for a
particular least period of time. It is done to remove
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variations in input signal which can alter the conversion

process and thereby increases the accuracy. The
minimum sampling rate has to be two times the
maximum data frequency of the input signal

Quantizing: It is the process in which the reference signal
is partitioned into several discrete quanta and then the
input signal is matched with the correct quantum.
Encoding: Here; for each quantum, a unique digital code
will be assigned and after that the input signal is allocated
with this digital code. .

Xb

ROM - Read-Only Memorv, is used to store “permanent” copies of
data.

ROM retains its contents even when the computer is turned off.
ROM is referred to as bemg nonvo,'attie

. PRGM > S

- ngrammabie?om - vle

= User can store
pmg:ams only once

- Useftan makxe rmcro_

_code program canbe

madethatare ~ re-writeafter

needed 'mos_tl'y. - removing previous
— Theprocessof ~~  Information. -

making program in

PROM is called

‘Burning”. e
 — Example:CD-R

Defn : 3
marks,
compariso
n:4
marks(any
3 points)
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