Scheme Of Evaluation
Internal Aszeszment Test 1 — Sept. 2019

Sub: Analog and Thatal Electromes Code: 180533
Max
Date: | 09/09/2019 | Duration: | S0mins | Marks: |50 | >om |II Branch: ISE

MNote: Answer Any Frve Chuestions

Duestion Diezeription Marks Distribution Alax
# Mlarks
3) Fmd the mmimum S0P and the munimum POS for
each function:
Fla,b,c, d=TIM(0.1,6,8, 11 12) _
25M=x -
* Usmg K-Map for SOP form, calculate mmimum 2 M
S0P
* Usmg K-Map for POS form, calculate nimimum
1 POS 10M
b) Fla,be,d=Em(1,3,411)+Xd (2, 7,8, 12 14,
15)
o Usmg E-Map for SOP form, caleulate minimum | 2.5M x SM
s0op 2 -
* Usmg K-Map for POS form, calculate mmimum
POS
Find a mummum SOP solution using Quine MeCluskey
method
Flabcd=Em(2,3,47,9,11,12,13,14)+Zd 4M
(1, 10, 15) M
. * Grouping mmterms based on mdex and M 10M oM
Identifymg prime implicants 5
* Preparing Prime Implicant chart M
* Identifymg Essential PI
* Obtaimng a nummum schation
Find all mmimum S0P solutions for the function using AM
3 | FPetnick's method M | 1M | oM
Fla,b,c,d)=Zm(0, 3,4,5 7,911, 13) M
«  (Groupms minterms based on imdex and B




Identifymg PI and preparng PI chart

¢ Ebmimatmg Essential PI and its comresponding
mimnterms and obtammg logic function P m
terms of rows P1, P2, etc in PT chart

* Solving for P using Boolean theorems

* [dentifymyg all possible munimmm sehaitions for
given funchion from solation of P.

Using the method of map-entered vanables, use 4-
varable maps to find a mnmum SOP expression for:

Y FAB,.CD.E)=EZm(0,4,6,13, 14 +Zd(2,.9 +
E{my+ my;) M
» K-Map for given function M M
s K-Map for E=0
« Obtain M50 IM
» K-Map for E=1
= Obtam M51
* Obtam final mmimum solution
b ZIAABCDEFG=Zm(2 569 +Zd(l.3.
4,13, 14) + E(my 1+ my2) + Fmyp + Gog oM
= K-Map for given function ]
»  K-Map for E=0, F=0, G=0
= Obtam M50
» K-Map for E=1 . =
- Obtain MS1 x5 oM
« K-Map for F=1
= Obtam M52
» K-Map for G=1
» Obtamn M53
» Obtain final mmimum solution
In the circuit shown below, assume the mverters have a
delay of 1 ns and the other gates have a delay of 2 ns.
Imtially A=B=C=0and D =1; C changes o 1 at
a) | time 2 ns. Draw a timing diagram showing the glitch
{“DHE'E]JCI]J.E].leg to L]ZI.'E" b.'ﬂI-ﬂId 21‘-1 x 3 E."'.-'I 108

» Show timng diagrams for all mputs
» Obtam timing diagrams for mtermediate outputs

» Obtam timing diagram for output and showmg
the hazard




k)

Identify the hazard as per the circmt given below.
Modify the crewit so that it 15 hazard-free.

» Identify the type of hazard

+ Obtain the crcuit expression with hazard

* Draw the crewit with hazard and mark the
hazard mn it

* Obtam the hazard free expression and draw the
commesponding cocuit diagram

IM=x4

406

Show how two 2:1 mmltiplexers (with no added gates)
could be connected to form a 3:1 MUX. Input
selection should be as follows:
If AB = 00, select Io
If AB =01, select I,

IfAB=1-(B 15 a don't care), select I,.

* Show the implementation with necessary details

M

M

b)

Implement AND gate and OF. gate usmg 2:1 MUX

+ Implement AND gate using 2:1 MUX
* Implement OF gate usmg 2:1 MUX

M=x2

406

10M




c)

Using four-valued logic, fmd A, B, C, D E F, G and
H from the below circuit:

¢ Starting with A =7 and B =0, obtain all
others based on four-valued sinmlation logic

05M=

4M

What do you mean by hazards m combinational logic?
What are the different types of hazards? Explamn.

* Description of hazards

+ 3 types of hazards

¢ Description of each type with diagram/example

M=x3

b)

Obtam the timing diagram for the cireuwit shown
below. Assume that the AND gate has a delay of 10
ns and the OR. gate has a delay of 3 ns.

e Show timing diagram of V
e Show timing diagrams of Z

M=x2

4

10 M

Write the truth table for Bmary to Gray code converter
and realize the same using four 8:1 multiplexers.
+ Bmary to Gray code conversion using truth table

4nt
M
4nt

10M

10M




* Implementation table for G3, G2, G1 and GO0

= Obtam all 8 mputs to be given to each 3:1 MUX
for G3, G2, G1 and GO and implementation of
four 8:1 muliiplexers giving the above obtamed
mpats

SOLUTIONS

(@)

Find the minimum SOP and the minimum POS for each function:
F(a, b, c,d)=TIM(0, 1, 6, 8, 11, 12)

(b)

Fa b c,d==m(1,3 4 11)+>d (2 7,8, 12, 14, 15)




Find a minimum SOP solution using Quine McCluskey method
F(a,b,c,d)=2Xm(2,3,4,7,9 11, 12, 13, 14) + £ d (1, 10, 15)







Find all minimum SOP solutions for the function using Petrick’s method
F(a, b, c,d)=2Xm (0, 3,4,5,7,9, 11, 13)







(a)

Using the method of map-entered variables, use 4-variable maps to find a minimum SOP

expression for:
F(A,B,C,D,E)=2m (0, 4, 6,13, 14) + X d (2, 9) + E(my+ my2)

(b)

Z(A, B,C, D, E,F, G) =2Xm (2, 5, 6, 9) +>d (1, 3,4, 13, 14) + E(m11+ mlz) + Fmyp + Gmg










5(a) | Inthe circuit shown below, assume the inverters have a delay of 1 ns and the other gates have a
delay of 2 ns. Initially A=B =C =0and D = 1; C changes to 1 at time 2 ns. Draw a timing

diagram showing the glitch corresponding to the hazard.

Identify the hazard as per the circuit given below. Modify the circuit so that it is hazard-free.

(b)







6 (@) | Show how two 2:1 multiplexers (with no added gates) could be connected to form a 3:1 MUX.
Input selection should be as follows:

If AB =00, select I

If AB =01, select I,

If AB = 1- (B is a don’t care), select I5.

(b) | Implement AND gate and OR gate using 2:1 MUX

(c) | Using four-valued logic, find A, B, C, D, E, F, G and H from the below circuit:







7 (a)

What do you mean by hazards in combinational logic? What are the different types of hazards?
Explain.

(b)

Obtain the timing diagram for the circuit shown below. Assume that the AND gate has a delay of
10 ns and the OR gate has a delay of 5 ns.
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Write the truth table for Binary to Gray code converter and realize the same using four 8:1
multiplexers.







