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Candidates are required to give their answers in their or+'n words arfar-esgracticaQle.
Attempt All questions. : q,.t', r_,. ,.eny<=:,|
Thefigures in the margin indicate Full Marks i-+" ---J]ut ue;!
Assume suitable data if necessary. i f I * E3 p_ mtr I

1. Convefi decimal 39 into Grav code and Excess-3 codc l-se I'S coraplement methoci to
perform the following addition (-28+i7)10. 12*2+31

2. What is the importance of De-1'lorgan's larvs'/ Shoq' hori r ru,o-input XOR gate can be
constructed from a trvo-input NA\D gate u,ith requirt d exl.,ressions. l2+3j

3. Implement the following lunction using K-\Jap.F(A.B.c.D )= I(0,2,4,5,1 i)+d(3,7,12.15).
Implement the function using r"OR gate onh. {4+21

4. What is a priority encoder? Find out the simplest logic circuit for "e" and "f' segments of
the BCD -to-sevon segment display decoder. 12+3+31

Design 5x32 line decoder using 3x8 line decodes anc necessary logic gates.

Desi"n and explain the circuit to add the following bits 1011 anci 1100 using block-
diasra::rs.

7. With the help of RS flip-flop, realize JK flipflop with using excitation table and requiredexpressions. t6I

5.

6.
lsl

Isl
L- I

8. Ditferentiate between synchronous and asynchronous counter.
down counter using JK flipflops.

9. Describe the operatron of 4-bit parallel-in seriai-out (plSO)
diagram of 101 i data input.

NOR gate circuit with its truth table"

12. Describe the operation of frequency counter,

Design 3-bit synchronous

12+6)

sirift register with timing
[3+3]

[3+5"1

14l

10. Design a sequential machine that has a single input 'x' and single output 'y'. The machine
is required to 'give high output (y:1) 'uvhen it detects the serial sequence of
x = 1101 message. Use T fiip-flops oniy, i12l

1 1. Explain the characteristics of CMOS gates and explain logic operation of CMOS 2-input"

BE

S_E!,PI}:
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Subject: - Dig_ital Logic (EX 5021

'/ Candidates are required to give their answers in their or.m\/ Attempt 4!l questions,
,, The figires irz the mctrgin indicate {ult Marksv A.tsume suituhlc clulu if net.c"r-r(.//.r..

lvords as fa

@ffiffiH
LIffiffiAMY

2.

J.

1' Detine Gray code' Design 3-bit binary to gray coele converler circuit with necessarytable and circuit diasram.

Define positive and negative logic. Realize x-NoR gate using NAI-]D gates only.
Simplify the Boolean fu,ction F {A,8,.q,D) = I m (A,1,2,4,7,g,9,10,12,15) andcare condition (5,11.1j) using K-N{ap and impiemenr byonly Non gates .-)--r

4" Realize the following logic function using a single l:g demultiplexer and
gates.

Y (A, B, C, D) : I n {0,2,3,5. ?, g, tr0, 13, i5)
5' Design the full-subtractor circuit usins clecocler and rcq,"rired lcgic gates. Whatcombinational logic circuit?

6' Show logic diagram, excitation tabie and characteristic equation of SR ilip-flop.
7 ' Explain the operation of 4'bit serial in -serial out shift register with a clear circuittiming diagram with a positive edge-triggered clock.

necessary iogic

'truth

[2+3+1]

{2+41

don't
fat-2]

14-21

i1+2+31

and

L4+21

[2 f6l

t7l

L2+61

[1 0]

tsl

t6l

8' Define a ripple counter. Design an asynchronorls rnod-l I up-counter lvith negative edgetriggering ciock.

9. Design a mod-5 synchronous counter using JK flip_flops.
10' Define the propagation delay time. Dralv the schematic cliagram of a 2-inp,t TTL NANDgate and explain its logic operation,

1 l ' Design a sequential machine that has one serial input X and one output z. Themachine isrequired to give an output Z: 1. 'uvhen the serial input X contains the message 1010. UseT flip -flt,p.
l2' sketch the block diagram of the digitai frequency counter and describe its operation.

,:*+r
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Candidates are required to give their answers in
Attempt All questions.
Thefigures in the margin indicate Fu{t Mar*s.
Assume suitable data if necessary"

their own words as far as practicable.

1. Perform the following

(i)(11l0)gooy:( )nco
(ii) (1430)ro : ( ) excess_l

(iii) {-Ise 2'S comprement method to perform the addition
2. State and prove De-Morgan,s theorems with necessarv

using NAND Gate only.

Snrcs
LIBRARY

(-28 +17).

diagrams. Realise Ex-OR
12+2+41

Gate

[5-i3]

t8l

r4+31

12+61

tl)

[4+3]

t6l

[13]

3. Realize Fuli Adder circuit using a 2x4 decoder and using rogic gates.
4' Draw the sirnpiest logic circuit fcrr 'oa" segment of the BCD+o - seven segment displaydecoder and realize the simprest rogic expiession uring orty NoR gates.
5' what is the setup time antl hoid time_o{ a flip-flop? with the help of excitation table andK-map, convert SR flip-fiop into JK flip_ flop.
6' Explain the operation af 4 bit serial in serial out ( sIPo) register with timing diagrarns forthe given data pattern i010.

7. Design mod-S Gray code synchronous up-connter with negative edge triggering clock

I8l
system. ( Use JK flip-flops).

L Draw and explain the schematic
characteristics.

diagrarn of l'TL NOR gate and explain about CMOS

9. Explain the operation .f frequency counter with the herp of a brock diagram.
10. Design a sequential machine, that has

machine is required to give an output Z
Design the machine using T {lip ftop.

one bit serial input (X) and one output (Z). The: 1, when the input contains the message 101l

x*rk
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Subject: - Dig_ital Logic (EX 5a2)

candidates are reqltired to give their ansivers in their own worcls as lar as practicable.Attempt 4U question.t.
The./igure,t in tlte margin indicare Fult Murks.
A,ssurne stritable data i/- nece.i^eor.1, 

-
L 

XI:iis 
a Gray code? F{ow is ir different than binary code? Convefi (10110)2 to Gra,v

i? -2+:1
2. State and prove De-Morgan's theorems rvirh necessarl, ciiagrams and prove that positiveI{AND equivaient is equai to negatire NoR. 

----''r .'!sbr!'lrJ arru PrL' 
L2+4}3' Simplif,v the following Boolean function using K-rnap anil rlrau, the circuit of simplifiedexpression using NoR gates only. 

! 'I 'i lrrv v*!u 
16]F': Xm (7, g, 12, 13, 14, I5) + don't care (0" 2, j,5).

4' Inrplementations the following Boolean function using a single g:1 multipiexer.F(A. R" C, D) : Im (.2.4.5.7, 10. 14). 
-c 

i5l5. Reaiize a fr.rl1-sr-rbstractor logic circ,;ir using I -.ing1c 1..{ cle*riltip,lu.rer anC necessar'

6' Flcirv do 1'ou eiiminate the switch contaots bouncis circuits? Explain the operation ofnegati,e cdge triggered RS flip-f'lop aiong with excitation table. 
[3+5]

7 ' Explain the working function of PISO register rvith timing cliagram of l0l0 data input. 
16.]I' what is a'n asyncltronous counter? Design a syncirronous counter with counting sequerce:000, 001, 0l l. 111, 110, 100. 000, ... using;f flip_flop. 

Jvrrrr vvurr 
[3,-6]9' Modi$'SR flip-fiop into JK flip-ilop by helpi,g coresponcling excitatirn table. t6l10'Design a sequential machine that has one serial input X and output Z..Tl-rcmachine isrequired to have an output Z: I when the input X contains the serial message 1010. 1121

1 I ' Explain the operation of three input TTL NANID gate. what is the significance of totem-pole output in it? 
rv lrrv ur'rlarrv( 

i6]l2' trlow does a multiplexing displa,v function? Explain n,ith necessary diagrams^ [5]
*:i< a



TRIBHUVAN LINIVERSTTY

INSTITUTE OF ENGINEERING

Exannination Control Division
2078 Kartik
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Candidates are required to give their answers in their own words as far as practicable.
Atterupt All questians.
Thefigures in the margin indicate {ull Marks.
As sttrne suitahlc d*ta 1{ ne c e.t,s Gt'"v.

1, a) Explain Excess-3 code witlt suitable examples.

b) Ferforrn the fallov,'ing code conversions:

Y (A, B, C) = I-tr M i0''2. b- 7')

4. What is a priority en*ader? I),;sign an octal priori-iy encoder.

5. show logic diagram, characr*i:iiitrcs rable of JK Flip flop and derive
equation and excitation table.

6. Drrirv the circuit diagram of Serial In Seria] rlui r*d Serial in Paraliel
and explain one of them.

7. Construct asynchranous T flip-flopped mod-12
triggered clock.

t6l

[2+6]

its characteristics

t7i
Out shift register

[3+4]
up-counter and use positive edge

r?-l
l-r-l

ffiffiffi
I!tsffiARY r?l

L-, l

l212-2.1
(i) (41.8125)ro: (?)z

(ii) (1000)2: (?)ecn

(iii) (1 9)10 : (?)s,-r*a"

2. Realize full adder circuit using decoder and gates. Subtract {43)ro from (57)ro using 2,s
complsment method. [3+3]

3" Realize a fnllowing logie expression using a 4:1 multiplexor and stanelard logic gates,

L A se;1iir:itti*1 machine which has one input, z\ ancl one olrtput, Y. The rnacirine is reqriir*cl
to give the output high r.vhen the input contains a serial mrssrge of I001, use only n nip-
llops for realizing the ciesigir. 

t12.J

9" a) Draw'the cfu{os logic ie'rel protile for both input and output. i3l
b) Explain the operation of a clvfos inverter with a circuit diagram, i4l

tti. S/hat is a method of multiplexing d.isplay? Expiain r,idth suitable diagram:;. [5]
1 1' Explain TTL i\rOR" gate wiih circrrit diagram and truth tabte. What is a pri,pagaticn dela1.'i, [.++2]

***

Exam"
Level BE Full Marks 80

Programrre 32

Year / Part II /I Time 3 hrs.

ry
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5"

6.

7.

'/ Caneliilates are required to give their ansuers in their own rvor<ls as far as praeticable.{ Attentpt,4lf. questions.
'/' T'he Jigures in the ruargin indicate Full Marks.
t' Asszime suitab{e data if necsssnry.

1' What is BCD code? List the advaniages and Ci:;advantages of tsCD code. [l+3]
2. State and prove De-Moi"gan's tireorems rvitii nerressai'.v diagrams. Construct XOR gate

rising minimum nunber of l.lAND gates. e+A]
3. Obtain i1'ri,: i-*i;:imal SCi, ionn oF Ir(A, B. C, D) : Im(3. 4, 6. g. i S. j 5) + d(0, Z, 7 , 14)

using K-nlap and impierrent the sirnplitred result,;sirig J.i{}F- gaie ilnly.
4- Dcsign a circuit that cottrpares irvu Z-trit numhers, A and B, to check if they are equal.

The circuit has ,rne outliut x, so tl:iar x : 1 if A: R imcl x: 0 is A;rB.
I)esign lull adder circuit using a2x4 decoder and gates.

Design a 5x32line decoder using 3xB line deco,jcr .:il,_j :r,jr-cssary logic gates.

Explain the operatiou of 4 bit serial in seriai cur (SI:i0,i iegister with tirriing ciiagram of
1011 data input. 

[3+3]
8. Explain the operation of positive edge trigger S-R flip-flop with excitation table. AIso

derive its charaoteristic equation and state diagram [3+z+zl
9. Define synchroncus sequential circuits. Explain the operation of asynchronous decade

counter with timing diagrams and circuit diagram. [1+6]
10' Define parallei counter. Design a mod-6 synchlonous up count-er using JK flip flop. [l+?]
i i' Explain the characteristics of CMOS logic famili*s. Draw. the schematic diagrarn of TTL

2-input AND gate and explain with necessary diagrams. [3+4j
tr2' Design a sequential machine that has ene eerial input X anrl one output Z. The machine is

required to give an output z = 1 rvhen the input k coir.tains the message i001, Use S-Rflip-flop. 
[10]

13. $/ith the help of bloek diagram explain the operation of frequency counter circuit. tsl
*!k *

[',t-ilL -l

15l

i4l

t5j

Programme i BEL, BEX, BCT

Exam. tif:ii*{r:;.:1 1i,,,fiegulg'ir] ';:'I;;:.,-i
Level tsE Full Marks 80

Pass ${arks 1/

Year / Part il /r Time 3 hrs.
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i i?:#ift&T:;:,?X:d to give their answers in their.*;;",*;; ;;;;;;-;;;;;,- - -
'/ ?'he.figure s ln the margin intlicate Ful! Marku,/ Assu.me suitable A*u i1 no:ru

1. Explain Gray code with suitable exarnples.
2. 

:j*,1yJ:::.f:,De-margin,s rhecrem and perform the additionition (-47+27) by using 2,compleinent rnethcel.

3 
:.ffi*?;i:;ffitl:,Hilf"i#T"ld 

[';,?j,',r,,0,1r,14) 
and D : z {0,4,12i Arso

4' 
ilT,T}xr$ilf#ffi?:;"11fl*ttv bits in comrnunication system. Exprain 3 r,its even

5' 
ff:'-':" 

a full subtractor circ,it bir combining r:nly one 1:4 demurtiprexer and standard

6^ 
ffX'Jl1,il;,1'tr?jfl 

or 8:1 multiplexer with necessary diagrams. construct 32:1 MUX
7 ' 

ftTr]t" 
the serial in parallel-out (sIFo) shift register with riming diagranr of 1101 dara

8' 
:#*iflJi:ooFeration 

of edge triggered J-K Flip-Frtip with necessary diagram and

9' Differentiate between combinatio*lqg sequential logic.circuits. Corstruct and exprain
ffi 

" 
* flIXlI:::#.f i#i" ?"T:: 

with ne gati ve ; ;;"; . r o 
"r. 

i.i g gffi ' 

[)u t.* us e rK

t3l

f,) 
'.f[J'TJJ

1.4+2]

L2+41

i5l

[3+3]

i6l

t6l

orv its timing 
12+61

diagram.

t8l1 1' Explain tire operation of TTL two input oR gate with schematic diagram and arso definethe propagarion detay tt** urr*fJ*ri,fi.uip#;;. -". . 
14+2112' with the help of block diagram, explain the operation of digital frequency corinter. 

t4l13' consider a sequential detector that receives binary r]ata strearn at.its input .x, 
and signarswhen a seriar sequence 'r0r1' arrives 

"i,ir'rioil ,, making iis output,y, high,-li:Xr["::ltto1ffi:;'r.'"*' o*uign a sequence ietector state riachi.," uring positive

[10]{<*:k
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Subjeet: - Digital Logic (EX s02)

,/ Candidates are required to give their answers in their own words as far as practicable.
/ Attempt All questions.
,/ The figures in the margin indicate Fu!!-Mglks.
/ Assume suitable clata if necessary.

1. a) tr\trat is a gray code? Compare with binary numbers.

b) List the advzmtages of digital signal over analog signal.

2. Describe De' Morgan's laws with examples. Construct XOR gate using only 3-input*s

NAND gates. [2+3j

3. Whar is a clecoderT Reaiize a}-to-4line decoder as a fuli adder circuit. [1+5]

4. Sirnplify the following tirnction using K-map. And also draw reduced circuit using NOR
gate y(A, B, C, D): fIM (0,2,3,8,10,11,12,15) and d:IlM(7,13,14). [5+2]

5. a) Explain the operation of two 4-bit parallel adder with neat diagram, t5i
b) Realize the logic circuit of ixi6 DMUX using 1x4 DMUX and gates if necessary. i3l

6. Ditl-erentiate between eombination and sequential circuit. Explain briefly hor.v latch can

be used as bounce eliminator. L2+4)

7. Explain how i00i data can be stored and retrieve n PISO shift register with neat diagram

and truth table. L7l

8. Construct a mod-12 asynchronous up cotmter with positive ciock edge triggering
Implernent ontry T flip-flops. i5l

9. Design BCD synchronous counter w"ith circuit diagram, truth table and timing waveform.
Use T flip-flop. f71

10. Draw the schernatic diagram of 2-input TTL NAND gate and explain about CMOS

characteristics. [4+2]

1i" Design a sequential rnachine with one input x and one output z which gives output z=1

when serial input containts 1011 message. Use J-K flip-flop.

12. With the help of block diagram explain theoperation of frequency counter.

t3l

t3l

[ 12]

15l

Exam. Back
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l.

$y!*si.--_Pis_iel loelc (EX 502)

candidates are required to give the,ir answers in their own words as far * p*.ri"uti.Attempt Alt questions.
Tlzefigures in the margin indicate FuE htarks.
Assume suitoble data dnecurrory.*
a) 'Explainexcess-3 code with suitable examples.
b) Define combinational logic circuit.

Z. Simpli$ the fi,rnction using K-map F=I(0,1,4,g,10,1l,l2) and D:Z(2,3!,6,g_t5)- g,*convertthe result into only NAND gates.

3- Desrgq the operation of octal priority encoder with neat diagrarn.
4' Design a simplest logic circuit for'b'segment ofthe BCD-to-7 segment display decoder.5' 

P*p4n.the.opeftion of JK flip flop showing its logic diagram, characteri*,. *ii" *o
6' Draw a 4 bit PISO shift register and explain its operation along with timing waveformwith 1l0l data load in inputl
7' Explain the working principle of 4 bit -do* asynchronous counter with neat timingdiagram using negative clock edge kiggering. 

'-J --^'

9' Describe the voltage profile of TTL. Explain the working principle of histate TTLinverter

10' Design a synchronous sequential machine.such that it gives output z=l ifinput containsthe ssquence of message 011 and it retains i" id o*i, o* il;th"; condition givinggutput zero. Use RS-Flip-Flop.

11. Draw the circuit diagram of 3 input cMos gate and exprain its operation.
12- Illustrate time measurement circuit with block diagram.

*t(*

12.s1

t2.s)

t6l

{71

t6I

t6l

t6l

t6I8' Dliignannoti-6 " T{4ip-Fk}ps'.wi@
17l

12+61

ll 1l

t6l

t6I
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,/ candidates are required to give their answers in their own words as far as practicable'

'/ Attempt AII questions'
{ fhefgures in the margin indicate Full Motks'

{ Assume suitable data if necessary'

l. Describe in your own words the characteristics of an analog and a digital sigrral' convert

A2.64linto its octal and decimal equivalents [2+4]

2. Explain BCD code with suitable examples' t5l

3. Simplifi the function using K-map Fd(O, 1,4,8,10, 11, 12) and Dd(2, 3, 6' 9' 15)'

Also realize the simplified circuit using NOR Gates' 14+21

4. Explain the operation of octal to binary encoder with necessary diagrams' convert

A+B'C in to canonical form. [3+3]

5. Describe the importance of parity bits in communication system. Explain 3 bits odd parity 
[3+3]

generator circuit clearlY.

6. Realize the circuit diagram for BCD decoder. Explain los and 2's complements with

examples? 
v$rg $'*b'- 

[3+3]

7. Explain the operation of edge triggered S-R Flip-Flop with timing diagam and truth

table. 
v- --e- - Qe 

t6l

8. DesignhalfsubtractorcircuitusingHDl' t4l

g. Define synchronous sequential circuits. Explain the operation of asynchronous mod-12 
r1-r-<r
LT 'JJcounter with necessary diagrams'

10. Design a synchronous sequential machine from the state diagram given below' use S-R

Flip-Flop. 
---r--- 

[10]

1ll

11. Explain the operation of 4 bit serial in parallel out (SIPO) register with timing diagram.

12. What is the role of hazards in asynchronous circuit design? Explain two bit magnitude

comparator with necessary diagrams'

13. Draw the schematic diagram of TTL NAND gate and explain about the transistor switch'

14. With the help of block diagram explain the operation of Time measuring circuit'

**!f

l4l

12+4J

.12+37

i4l
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Candidates are required to give their answers in their own words as far as practicable'

Attempt All questions.

The figu6 in the margin indicate Full Markg

Assume suitable data if necessary'

1. a) Define TTL IC Signal levels for Input and output logic with example'

b) Convert 37.432 decimal number to binary'

2. a) state and prove De-Morgan',s theorems with necessary diagrams' Prove that negative

logic OR Gate is equivalent to positive logic AND Gate'

b) What is Gray code? Explain with example'

3. a) Mir,!" 9j "g'"jsion:nd 
i*ply1 *::*:""u^ 31gj'*i":-l:*::t$,lstes'

F = ABCD + ABCD + ABCD + agCD + ABCD + ng-CD + egcp + ABCD + ABCD

b)WhatdoyoumeanbyMaxterm?Explainwithexample'

4. Design the 32:l Multiplexer using 4:1 multiplexers tree concept and implement the

firnction F = f 10,1,3,8,9,13) using suitable Multiplexer'

5. a) Explain the operation of 3 bit magnitude comparator with truth table and draw the

circuit.

b)Drawthecircuittoaddfollowingbitsl0llandll00.

6. a) write down the drawback of sR Flip-Flop. Explain the operation of edge triggered JK

Flip-Flop with timing diagram and truth table' .

b) Explainthe operation of 4 bit serial in serial out (SIS0) register with timing tliagram'

7. Explain the operation of 3 bit Asynchronous up/down counter with timing diagram'

g. Design a synchronous sequential machine such that it gives output 4: I if input contains

the message 110 and it ,"tuio, in its own state for other condition giving output zero' Use

J-K FliP-FloP'

g. What do you mean by static and dynamic hazards? Give example of static hazards and

explain trow do you eliminate such hazards?

10. with the help of block diagram explain the operation of frequency countef'

11. Draw the schematic diagram of TTL NOR gate and explain about totem pole'

**:1.

t3l

t3l

14+21

t21

14+21

t3l

14+21

lsl

t3l

12+41

tsl

t6l

[10]

14+21

t4l

t6l
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Candidates are required to give their answers in their own words as far as practicable.
Attempt Allquestions.
TheJigures in the margin indieate FuA Marks.
Assume suitable data if necessary.

l. a) Explain digital wave form based on TTL compatible logic. (Both for input and output) t3l
b) What is the importance of De-morgan's laws? Show how a two-input NOR gate can

be constructed from a two-input NAND gate. t4l
2. Convert decimal 39 into binary and hexadecimal. Use 2'S complement method to perforar

the following addition (-28+17)

3. Simplify the tunction using K-map p,= 
l(0J,4,8,10,11j2) and p = f (2,f,6,9,15). Abo

rcalize the simplified logic circuit.

4. a) What is an encoder? Draw the logic circuit of an encoder that converts Octal number
into binary.

b) What is a multiplexer tree? Design the 16 to I multiplexer using 4 to I multiplexer.

5. What is the Setup time and hold time of a flip-flop? With the help of excitation table and
K-map, convert R-S flip flop inro D and J-K flip flops. [2+6]

6. Describe the operation of 4 bit serial in Serial Out shift register, with timing diagram.
Consider the input l01l to be entered into the register. t6l

7. List the advantages and disadvantages of a synchronous counter over asynchronous
counter. Design a 3 bit synchronous counter which follow gray'code sequence. l2+6J

8. Design a sequential machine that produces output Y: I when it detects the serial

[2+3]

t6l

ll+41

[1+4]

input

tl0l

[2+6]

t6I

[2x3]

X = 100.

9. Define fan-in and fan-out with reference to
operation of 2-bit TTL NAND gate.

TTL. With a circuit diagram explain the

10. Draw the block diagram with decoders to show hour, minute and second.

I l. Write short notes on: (any two)
Ii) Static and dynamichazzard

iD ROM
iii) DE-MUX tree

*tFrt
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Programme 32

{ Candidates are required to give their answers in their own words as far as practicable.

{ Atternpt All questions.
{ Thefigures in the margin indicate FUE Marks'
{ Assume suitable data dnecessary.

1. a) Perform the following code conversions.

il (111O)s"y: (?)nco

iil (1430)ro : (?) e*cess3

b) Construct two input XOR gate using minimum number of 2-input NAND gates only.

2. Implement a frill adder circuit using 4:l Multiplexers'

3. Draw the circuit diagram and explain the working principle of 4-bit parallel

(P6O) shift register.

4. Simplify 11,2,3,8,10J3 + d(0,4,5,6,7,9,12) by using

13+21

t5l

tsl
in serial out

17l

K-Map and write its standard SOP

expression. t6l

5. Design 1:32 dimultiplexer tree using 1:8 DEMUXS and l:2 DEMUXS only. t6l

6. Draw-the schematic diagram of TTL Inverter. Explain the working principie of circuit. [3+4]

7. Derive characteristic equation of a JK flip flop. How do you make it a toggle flip flop?

Draw the input and output wave form of JK flip flop. L3+2+21

8. Differentiate between combinational and sequential circuits. Explain BCD'to-Decimal

decoder circuit with suitable diagram.

g. Design a synchronous MOD-5 counter along with block iiugru* and timing diagrams.

Also write the applications of counters and shift registers.

10. Sketch block diagram of digital frequency counter and describe its operation.

t2+61

t6l

t8l

11. A sequential machine has to detect serial input sequance of 101, the machine orrtput will
be high. The machine contains two JK flip flops, A and B. Assume: single input, x and

single output Y. t121

r,' 
***
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Suhject: - Digital Logic (8X502)

Candidates are required to give their answers in their own words as far as practicable.
Attempt All questions.
Thefigures in the margin indicate Full Msrks.
Assume suitable data if necessary.

l. Perform the following as indicated in the brackets:

a. (10.0101)2: (?)ro
b. (101001001) un""y= (?)c*y

'8" {93)ro= (?)s*roos
d (10.001)2-(11.101)2using 2's complement method

2. a) Describe commutative and associative laws of Boolean algebra with examples and

si'mpliff A+A'B:A*8.

b) Irr'plement Excusive OR gate by using NAND gates only.

3. Simpli.s 11,2,3,8,9,10,11,13,14 +d(A,4,7,12)by using K-Map and write

product of sum (POS) expression.

[2x4]

I2+2)

t4l

its standard

[4+3]

4. How do you design 32:1 Mux by using multiplexer tree? Implement logic function
y = f m(0,1,3,8,9,13,15)by using suitable multiplexer. t4+31

5. Realize a full-subtractor using suitable demultiplexer and standard getes. t6l

6. Design a simplerst logic circuit for'b' segment of the BCD to 7 segment decoder. l7l
7. Design and draw the circuit diagram of a 3 bit gray code synchronous counter. t71

8. Draw ripple decarle counter and sketch its timing diagram. [5+2]
g. Draw 2-input TTL NAND gate and explain its working principle. t5l

10. How does second section of a digital clock work? Explain its working principle using
block diagram. t6l

11. Design a sequential machine that has a single input 'x'and single output 'z'. The machine
is required to give high output when it detects the serial sequence of 011 message. Use JK
flip-flops 6niy. ll2l

***
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{ Candidates are required to give their answers in their own words as far as practicable.
{ Attempt All questions.
r' Theligures in the margin indicate Full Mar4.y' Assume suitable data dnecessary.

1. Define digital signal and explain Gray code with example.

2. Prove that positive X-OR is equivalent to negative X-NOR.

3. a) Convert the following term into standard min term. A+B'C.

b) Use K-map method to implement the following function and also draw the reduced
circuit using NOR gate.

F (A, B, C, D) = E* (0, 2,4,6,8, 10, 15) and

d=X*(3, ll, 14)

4. a) Realize the logic circuit of the following using 8:l MUX.

F(W, X, Y, Z): E. (1, 2, 5,7,8, 10, 12, 13, 15)

b) When FFn is ANDed wittr COn what will be the resulting nunrber? Subtract (26) l0
from (16) l0 using 2's complement binary method.

5. a) Differentiate between level and Edge tiggering?

b) Explain the operation of tu,o bit magnitude comparator with truttr table and circuit
diagram.

6. a) Describe different tlperof registers with diagram.

b) Illustate how l0ll data can be stored and retrieve in parallel in serial out shift
register with neat timing diagram and truth table.

7. Differentiate synchronous and asynchronous sequential circuits. Explain the operation of
mod-12 synchronous counter with timing diagram.

8. a) Define state diagram and state table with example.

b) Design a sequential machine that has one serial input and one output z.The machine is
required to give an output z = I when the input X contains the message ll0.

9. Draw the schematic diagram of TTL two input NOR Gate.

10. Explain briefly the block diagram of an instrument to measure frequency.

**:i

ll+sl
tsl

t3I

tsI

t4l

12+21

t3I

tsl

t8l

t8I

12+61

t21

t8I

l6I

tsl

Exam. Itcgrr l:r l'

Level BE Full Marks 80

Programme BEL,BEX,BCT Pass Marks 32

Year / Part fitl Time 3 hrs.
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Level BE Full Marks r0

Programme
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Subject: - Digital Logic (EXs02)

r' Candidates are required to give their answers in their own words as far as practicable.
{ Attempt AII questtons.
r' TheJigures in the margtn indicate Full Marls.y' Assume suitable data if necessary.

1. Define digital IC signal levels. What is Gray Code? Explain with example.

2. Construct the given Boolean function: p : (A+B) (C+D) E using NOR gates only.

3. rsimpliff 
F (A,B,C,D) = n (0,2,5,8,10) + d(7,15). Write its standard SOP and implement

. the simplified circuit using NOR gates only.

4. a) What is priority Encoder? Design octal to binary priority encoder.

b) Design a2bitmagnitude comparator

5. Design a combinational logic that performs multiplication between two 4 bit numbers
using binary parallel adder and other gates.

6. Draw the circuit diagram and explain the operation of positive edge triggered JK flip-flop.
What are the drawbacks of JK flip-flop?

7. Explain the Serial in Serial out (SISO) shift register with timing diagram.

8. Design the synchronous decade counter and also show the timing diagram.

9. Design a sequential machine that detects three consecutive zeros from an input data
steam X by making output, Y: l.

10. Draw the schematic circuit for CMOS NAND gates. What do you mean by totem-pole
output?

11. Describe the operation of a frequency counter.

[3+3]

141

14+41

12+41

l4t

[7+1]

t4I

t8I

t8I

tt21

L4+41

t4l
*!F*

t
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Programme
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Subiect: - Dieital Loeic (EX s02)

{ Candidates are required to give their answers in their own words as far as practicable.
/ Attempi All questions.
{ Thefigres in the margin indicate FulI Marlx. :

{ Assume suitable data dnecessary.

I. List out t"he name of universal gates and why they are called universal gate? Relise Ex-
OR Gate using only NAND gates.-

2. Explain Excess 3 code with suitable examples.

3. Simplifr the firnction using K-map F= I(0,1,4,8,10,11,12) and D = E(2,3,6,9,15). Also
convert the result into standard minterm.

4. Design a32to I multiplexer using 16 to I and 2 to 1 multiplexers.

5. Design a 3-bit even parity generator and 4-bit even parity checker circuit.

6. Draw the block diagram of n-bit firll adder and explain its operation.

7. Write down the drawbacks of SR flip flop. Explain the operation of data flip flop with
timing diagram and truth table.

8. With clear circuit and timing diagram, explain the operation of Serial in - Serial out shift
register.

g. Define ripple counter. Explain the operation of mode-I0 ripple counter with timing
diagram.

10. Design a sequential machine that has one serial input and one ouput z, The machine is
required to give an output z : I when the input x contains the message 1010.

11. Describe the voltage profile of TTL. Explain the operation of TTL to CMOS interface.

12, What is frequency sounter? Explain with block dragram

12+21

[3+s]

isl
tsI

t8l

[1+7]

t4I

[1+7]

t6I

, Ll27

12+61

t4I
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/ Candidates are required to give their answers in their own words as far as practicable.
/ Attempt All questions.
r' Thefigures in the margin indicate fu!!@p.{ Assume suitable data if necessary.

1. Draw the general input output voltage profile for TTL gates and also mention the noise
margin. What do you mean by Gray code? [3+l+2]

2. Why NAND and NOR gates are calledUniversal gates? Illustrate with examples. t4l

3. What do you mean by HDL? Design aZ t9 4line decoder circuit using HDL. 12+31

4. Simplify tc(O,4,5, 8, 9, 11, 15) using K-Map and write its standard SOP expression. 14+21

5. Draw the circuit of 4 bit RCA (RippleCuyy Adder), using onlyb[ock diagrams. What are
the problems associated with RCA. Explain how these problems can be eliminated. . 14+2+21

6. Draw the schematic diagram of TTL NOR gate. Discuss the characteristics of TTL 74XX
series gates. t6l

7. Draw the circuit diagram of edge triggred JK flip frop and explain it. t5I

8. What is a shift register? With clear timing diagram, descri.be the operation of a 4{it
parallel - in serial - out (PISO) shift register. [2+6]

g. What is a counter? Design a MOD - 6 synchronous counter. Draw its timing diagran.

10. Design a synchronous state machine with the following specification: U21

a) No. of input:l

c) The output of the machine is to be set high when the data in the input is ll0 in
sequence, starting from the MSB (Use SR flip - flop).

11. With an example, state and explain the problems associated in the desigu of asynchronous
sequential circuit. t6l

12. Design a two bit rnagnitude comparator. t6l
t**
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'/ Cetdidates are required to give their answers in their "*, *"*;;;o**";;;.-*-./ Attempt All questions.

,/ Assume suitable aa""y"r""riiry.- 
r-r? 'r'!1'@'

1. a) ExpLain excess-3 code with suitable examples.
b) 6"rrn" combinational logic circuit. t2'5)

2. Simpli$ the frurction rying K-mup.F=E(0,1,4,g,10,11,12) and DflZ,3J,6,gJS) Atro 
12'51

convertthe result into only NAND gates. ,v,1r+</,. . uw 
t6l

4' Design a simplest logic ckcuit for 'b' segment of the BCD+o-7 segment display decoder. i,5' Explain.the.operation o.f {K flip flop showing its logic diagram, characterist,. ,"ii" *o 
L\

then derive its characteristic equation and exciLtion tlur". r.1
t6J6' Draw a 4 bit PISO shift register and explain its operation along with timing waveformwith 1101 data load in input.
t6l7- Explain the working principle of 4 bit down asynchronous counter with neat timing 
LJ

di"gernusingnegativeclockedgehiggering. --r'---Jv.v' euu,lsr wru 
ra1

8. t6l

9' 
*T#T 

the voltage profile of TTL. Explain the working principle of histate TTL
12+6110' Design a synchronous sequential machine.such that it gives output z=l ifinput containsthe sgquence of message 0t I and it retains i" iis o-Jn state in other condition givinggutput zero. Use RS-Flip-FIop. v"'vr wr 

tl ll11. Draw the circuit diagram of 3 input cMos gate and exprain its operation. t6l

***
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'/ Candidates are required to give their answers in their own words as far as practieable.r' Aaempt All questions.

{ Assume suitable data if necessary.

1. a) What is a gray code? Compare with binary numbers.

b) List the advantages of digital signal over anarog signal.

2- Describe De' Morgan's laws with examples. construct XoR gate
NAND gates.

8. construct a mad-12 asynchronous up counter with positive clock
Implernent onl5, T flip-flops.

t3l

t3l
using only 3-inputs

3- what is a decoder? Realize a}-to-4line decoder as a full adder circuit.
4' Simplifu the following function using K-map. And also draw reduced circuit using NoR

gate y(A, B, C, D): IIM (0,2,3,8,10,1L,12,15) and d:fIM{7,13,14).
5. a) Explain the operation of two 4-bitparailel adder with aeat diagram.b) Realize the logic circuit of 1x16 ouux using lx4 DMtrx ani gates if necessary.
6' Differentiate between combination and sequential circuit. Explain briefly how latch can

be used as bounce eliminator.

[2+3I

[1+5]

[5+2]

15I

t3l

[2+41
7 ' Explain how 1001 data can be stored and retrieve n PISO shift register with neat diagram

and truth table. 
L7l

edge triggering

ist9' Design BCD synchronous counter w{th circuit diagram, truth table and timing wavefr:rrn.
Use T flip-flop. 

U)
10' Draw the schematic diagram of 2-input TTI. NAND gate and explain about CMOScharacteristics. 

L4+Z]
11' Design a sequential machine with one input x and one output z which gives output z:l

u.hen serial input containts 10i 1 message, Use J-K flip-flop. L IZI
12. with the help of block diagram explain the operation of frequency counter. 15]

Exam.
Level BE Full Marks 80

Programme BEL, BEX, BCT Pass Marks 32
Ycar / Part iltr Time 3 hrs.


