Scoring Indicators

Course Name:Digital Computer Fundamentals

Course Code:3134 QID
Q. Scoring Indicators Split score Sub Total
No. Totalscore
PARTA 9
.1 8 |
1.2 0010 ]
13 0 1
L 0 1
L5 1 1
.6 1011 1
1.7 False 1
1.8 True l
1.9 4 ]
PART B 24
. 173 3 3
I1.2 Error detecting and error correcting codes: When data transmitted3 3

through a channel, due to noise they may be get corrupted
Error detection and correcting codes are used to detect and

correct errors, eg: hamming code
I3 8 6 3
{ i ° Q ’ 3
\ . 2 ! 2t
II.4  Logic Diagram Symbol Truth Table TT 1.5 3
Symbol
A B X s
0 0 1
0 1 G
1 0 0
1 1 0
1.5 - 1.5 3
1.5
Short the imputs _
{1.o lawl A+B=AB 1.5 3
1.5
proof
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A B A+B A+B A B A B A B
0 0 0 1 o 0 1 1 1
o 1 1 0 _ 0 1 1 0 0
1 0 1 0 1 0 0 1 0
1 1 1 0 1 1 0 0 0
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* ]t has a number of input lines
¢ One of which is activated at a given time
e [t produces N-bit output code depending on the input line
selected/activated
Inpuits Combinalional i Quiputs
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s In sequential logic circuit, the out depends up on the state | ¢
of the logic circuit.
e [t depends upon both the input as well as the previous
output of the circuit.
Examples: Latches, Flip flops, counters, registers etc.
I.I0 e Whenj=1 k= 1andclk = 1; Q output will toggle as fong
as CLK is high.
o Thus the output will be unstable creating a race-around
problem with this basic JK circuit.
e This problem is avoided by ensuring that the clock input is
at logic “1” only for a very short time,
PART C
111.1 a)119 3.5
b)(7E3}16 3.5
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I1.2 Solution: 2’s complement of 11001 with 6 bit is (100110 + 1) i.e. 2°s comp

100111, Hence

Minuend -
2’s complement of subtrahend -
Result of addition -

010010.

=AB + CA + Eﬁic . CBA + CBO)
{ Br)\ + {

FOT011

100111

010010 with carry
After dropping the carry we get the result of subtraction to be

ns e
The given expression is £= A[B + C(AB + §L Ji
Damorganize ?AEIAAE =A[B + C{ AR AC o8]
Demorganize AR and AC =AB+CRs B+ Ol
Multiply (A + B)(A +C) = A[B + C(AA +AC + BA + BC)]
Simplify
Simplify =A(B + Ch+
Simplify =AB+ACA +A CBA
Simplify = AB 4+ 0+
Simphfy =AB

n4 oD :

ABN_ 00 01 11 10
0 i 3 2
00
41 § 7 6
07 0 0
12 13 15 14
11 5 5
8] g 11 10
10 0 |

2M
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IM
Add
3M
Carry
ignore
IM
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¢ The subtraction A - B can be done by taking the 2’s complement of B
and adding it to A 3.5
s The 2°s complement can be obtained by taking the 1’s complement
and adding 1
e The 1’s complement can be implemented with inverters, and a 1 can
be added to the sum through the input carry
s The input carry CO must be equal to I when subtraction is performed
o If M=01is adder and M=1 is subtractor
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e A correction is needed when the binary sum has an output Expl 3
carry k=0

e The combinations 1010 to 1111 also need a correction.

e The condition for a correction and output carry can be
expressed C= K+Z8Z4+72872

e Whencis I, a0110is added to the binary sum
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3.5

A combinational circuit that performs the addition of two bits is

called a half adder.
The truth table for the ha
it has two inputs X and Y

1t adder s Listed below ]

it has two out puts Sum and Carry out

A ¢
£ 3 4 o e
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Combinational circuits

l
J

Sequential cirevils

1.l combinational circuits, the ousput variables
i any instant of me are dependent only on
the sresenl japut vanables.

7 Wlemory unitis !3(:1“=§11:;L{i i combinationzl

SIS,

i m! JE\, a ‘; utis (iuc
s anly.

8y 10 desian,

I
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I sequeniad circults, the cutput variables at
any instant of time are dependent agt only on
the present input varigbles, but also on the 3.5
present state, Le. on the past hlsmw of the

sy stem.

Memory it e
of the ut vadables i seiuential clrenits,
slower  than

i sore the pasthistory

Sequantial creuils are

combinational ¢

corsparatively harder

Sequential circuts are

to desizy.
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. Insynchrorous cirenis, munory : ew’ms‘n\, I ?n m\fnrlmmou\ cireniis, m*mm'cicmen s are
clocked FFs. either wnclocked 15 or e deley clemens.
2. In synchronous cireuits, the change 1 input - 2. In a;ynchm ROS Cireuils, change  inpul
signals can affect med NJ<.nw'@__1ug\g;jj,«:>n signals can aftect memory ele cments & 2y
aclivation uf eiek instant of fine
LT i sieed of the clock 5. Because of the absence of the clock,
de mncis on nm_{, u{z}u‘, 3_ ipvolved, asynchronous circuits can operate faster than
T s,\'nchrmou?cﬁi;“zli%% ) |
4. Easier lo design. ] i Mo-'e difficult o design
HE 11 Serial In/ Serial Out Shift Rwaslu (SiSO) Any 3
Serial In /Paraliel Out Shift Registers (SIPO) (3%2)
Parallel In / Serial Out Shift Registers (PISO) (expl+figl)
Parallel In / Parallel Out Shift Registers (PIPO) +
List Im
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