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The Hashemite University
Computer Engineering Department
Digital Logic (110408220)

Dr. Khalil Ahmad Yousefl
HWI

Q1-2) What is the exact number of bytes in a system that contains (a) 32K byte, (b) 64M bytes,
and (c) 6.4G byte 7

Solution:

0) = 39 %97 = 224 102U = 3%4362

b = 6y £ 227 = Ldxlod x)-9U = 6 l0b 5 BEU
c) = b.U % ’).?’ﬂ-_s Q%'—}*l,‘]hfa,é?q

Q1-3) What is the fargest binary number that can be expressed with 12 bits? What is the
equivalent decimat and hexadecimal ?

Solution:
olution _—

2
V0Bt B, P (1) 1 U, = (Yn95)p

1Ak Juni6 suat
L
— e it = (FEFh
Zarl  Gunl gdH
¥ § f ' -
Q1-4) Convert the following numbers with the indicated bases to decimal: (4310);, and (198),,
?
Solution:

al- 3 1, L
Ly 54310)5 = WYxtb + 3¥4 + 15 —*(599);,

N (12, = ot 4 A+ 32107 = (%l

Pagel

Dr. Khalil Ahmad Yousef, The Hashemite University

L P & ¥

CamScanner - Ligs i guaall
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Q1-7) Express The following numbers in decimal: (10110.0101);, (16.5)15 , and (26.24)s..

Solution:
ﬂ) lel lo.olo = b+ U+ .hu% + % = @' 2l 9.‘5);,,
ok pLi/ 2
LRGP & ‘ 2 . it e 199,
WOCE) 1 o et W = 4 - b

B A 2
O) (Tp i)y = g by 2t HuvS

Q1-8) Convert the following binary numbers to hexadecimal and to decimal:
(a) 1.11010, (b) 1110.10 , Explain Why the decimal answer in (b) is 8 times that of (a).

= (21.3'25) b

Solution:
a)mo‘- ‘I‘D‘non« B) 1110, lnoa :
Fwn T A Bt s & R enson o ”
1, P e _(E e B Moo s #he avie as(a) ), Neolo
° ] . ' ]
= (LD = Wab+.2 but shifted b the lefp !.:)_
= (1« 21290 2} Y51 B_places - _
Q1-9) Convert the hexadecimal number (68BE) to binary and then from binary convert it to
octal?
Solution: f & 2, B F
e S
gua.';;_-g_/:m.;\@!il Gyl
oﬂ[ a‘l'l_?_ d_f_f['____l.en ‘.L'_o,)i W
T WY g AP un 1 gup -
e 6 4w * 3 ¢ Lusst)g

Q1-10) Convert the decimal number 345 to binary in two ways: (a) convert directly to binary; (b)
convert first to hexadecimal , then from hexadecimal to binary. Which method is faster?

Solution:

A56 142 e 34 16 2 oy 9 )
&) (U, = (| o 1 e 11 oo, by oo fly

2V 0
b) (u5),, =0 345 = A QLB = (154)
; 7L
n — | g AUl ayal Buil
,‘b and'l o 12l \ ool
! = ]
.-I-(-;- - & O | msp — L‘nln“na‘)z\
I ———
Dr. Khalil Ahmad Yousef, The Hashemite University Page 2

54

Y P we wse (v J:m[,lda‘- OIY 1'sinn K:r‘ o), W@F—Jmo&ﬁ, Then

e Gnd wehd 35 osper; 35 em N B )5 46

. BB 1) _(__;'9 \—,;Q:I‘ﬂ’ f*éJ

CamScanner = Ligd &> guaall

Scanned with CamScanner



Q1-11) Do the following conversion problems:
(a) Convert decimal 34.4375 1o binary .
(b) Calculate the binary equivalent of 1/3 out to 8 places. Then convert from binary to

decimal. How close is the result to 1/3? :
(c) Convert the binary result in (b) into hexadecimal . Then convert the result to decimal. IS

the answer the same?
Solution:

a

) zuaas JY37S 40 =

A = 17 /%35 £9. = /cpc
13/4 = % s 2 = —_——
Q /2 = Y 16 L = 1_5;:.-:::41 B@‘H’w}

AR Ml: ﬂﬂa
So = (]pnnIO/oHl )2 N

e I’sand 2’5. complements of the following binary numbers:

1111110 (c)00000001 (d) 10000000 (e) 00000000 .
0111 (c) (d) (51 pov %mg.c!e b & o - Wegins

afper 1sb-(1) invebte off Hevese .

Q1-16) Obtain th
(a) 11101010 (b)

Solution: *(-1)
Binary numbers | 1’s complement | 2’s complement
(a) 11101010 Oao lalsl cooclollo
(b)OllllllO looananaal \aaao_a_éCJ
(c) 00000001 1o vy L
(d) 10000000 o mi L oco oo
(e) 00000000 TN 0o 0no o0

Q1-21) Convert the decimal 9126 to BCD code?

Solution:

Q11264

T T =1
2 Wxr gudi gnzl 2usl
| o9l annl @D1G pllo

=D BCD = (,nnl -:':lnra' ooIo co”f))

Dr. Khalil Ahmad Yousef, The Hashemite University Page 3
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m@\-11° R e
.
~ ) 1/3 ~0.333 333 3333 .
— I—beB
== 0,333 333 3233 »2 -0 | 445 A4l 44T 4
== O, 466 466 LlsFE %2 =1 L 333 233 333 2
= 0, 333 333 333%2 = O L bbb Les bég 3
8 O, 886 666 4o6 %2 - 4 , 333 333 332 4
iy O, 233 333 332 %2 = O ) b6E 886 464 5
—— O, bbE 444 bbux2 = { , 333 333 32% 4
m— O, 333 333 3929 x2= O L b8L d&¢ 656 Z
= O, 486 666 456 %72 = 1 (333 333 3)2 N N

L+ f 8B

26 ootolotol), = A+ 0 4+ N L\ - (6.33203125),
—¢— 20— 2B - -
. Very close to 4/3 o
c) 67,010\0\0132 7(0,553.5 = ng‘ +\572 = (06.33203125 ),
e Same (-E%ULL’ As (‘3) #

& o) (\lololo),
s —= C \lelolo)e = (ocololol)

b — . 2’5 Comps
— = (oao\o\\o) aho A .-

/ OXE "2‘)
Almaofq Danen
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The Hashemite University
Computer Engineering Department
Digital Logic (110408220)
HW2

—— Q1.18.a) Perform subtraction on the given unsigned binary numbers using the 2’s complement of
the subtrahend. Where the result should be negative, find its 2’s complement and affix a minus sign.

() 10011 - 10010 o) "1'sh ) loablo /c) 00 | 651 D lolesn
(b) 100010 - 100110 ‘—__l—i_'?]_*_l;%_:)vj I:);i_lli s ,_il:itf_’t')'zq ﬁﬁl)u;
(c) 1001 - 110101 o Ll 1o allole’ sol ol jolo !

(d) 101000 - 10101 e 000 1)e c*g‘,*w)w Lk @)‘4 Lw;';(—*,';';‘\"f" ¢

o WO ] O)
=\ =-U "(‘ = -4 4 = 14 o

cg’j‘iﬂ- __ Q1.18.b) Repeat the previous question by considering the given binary numbers as signed
complement using the 2’°s complement.

J‘BE\ a— Q1.20) Convert decimal +49 and +29 to binary, using the signed-2’s complement representation
and enough digits to accommodate the numbers. Then perform the binary equivalent of
(+29) + (-49), (-29) + (+49), and (-29) + (-49). Convert the answers back to decimal and

verify that they are correct.

99 Q1.27) Assign a binary code in some orderly manner to the ‘53 playing cards. Use the minimum
G number of bits.

- o ‘ ' ' ~ CamScanner = Wg> d>guaall
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The Hashemite University
Computer Engineering Department
Digital Logic (110408220)
HW2

cjls &—=0Q2-1) Demonstrate by means of truth tables the validity of the following identities:
(a) DeMorgan’s theorem for three variables: (x +y +z)' = X'y'z' and (xyz)' =x'+y' +2'
(b) The distributive law: x+yz=(x+y) (x+2).

Cyo Q2-2) Simplify the following Boolean expressions to a n}inimum number of literals:
— G (a) xy +xy (b) (x+y) (x+y') -
o) (c) xyz+x'y + xyz' (d)(4+B){4' +8Y

=5,5 ¢— Q2-3) Simplify the following Boolean expressions to a minimum number of literals:
=% (a) ABC + A'B+ ABC (b) x'y= +x= —
7 (© (x+y) (' +) (d) xp+ x(w=+w=)
(¢) (BC' + A'D) (AB' + CD")

§— Q2-4) Reduce the following Boolean expressions to the indicated number of literals;
(@) A'C'+ ABC+ AC' to three literals .—

e (b)(x'y' + =) + = +xy +wz to three literals &~

(c)A'B(D'+C'D)+B(A+A'CD) toonedliteral “

(d)Y(A'4C) (A+C) (A+B+C'D)  to four literal &

’5-:)‘)

-

Dr. Khalil Ahmad Yousef, Dr. Anas Al-Majall, Dr. Zyad Dwekat, The Hashemite University Papel
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r. ;9 §— Q2-5) Find the complement of F=x + y=; the show that FF* =0 and F+F=1

¥~ Q2-6) Find the complement of the following expressions:

(a)xy'+xly
(b) (AB'+ C)D' +E

(€) (x+y' +2)(x"+=)(x+))

Q2-8) List the truth table of the function: ~ F=xy+x/'+y'=

//

N Q2-9) Logical operations can be performed on string of bits by considering each pair of
corresponding bits separately (this is called bitwise operation). Given two 8-bit strings A
=10101101 and B = 10001110, evaluate the 8-bit result after the

following logical operations: (a) AND, (b) OR, (c) XOR, (d)NOT 4, (¢e) NOT B

Q2-10) Draw the logic diagrams for the following Boolean expressions: <
() Y=AB'+B(4+C) (b) Y=BC+AC'
(c)Y=A4+CD (d) Y=(4+B)C'+D)

Q2-11) Given the Boolean function:
F=xp+xy+)y=
(a) implement it with AND, OR, and inverter gates,
(b) implement it with OR and inverter gates,
(c) implement it with AND and inverter gates.
(d) implement it with NAND and inverter gates.
(@) implement it with NOR and inverter gates.

\ Q2-12) Simplify the Boolean function T andT2t0 2 minimum number of literals. /r ® P o

e

——_—
A B c T1 Ty
a (1] [+] 1] /C%,.__" 0
| 1] 0. 1 [1]
~ 0 1 © s 0
7 ['+] 1 1 0 1
" 1 [+] o ] 1
S I « BN S T —
"f, 1 0 0 0 1
2 1 1 1 0 1
1 sk LreM
--""-_'_‘"—_'_'_'_-'_'."_

Q2-14) Obtain the truth table of the following functions and express each function in sum of

minterms and product of maxterms: N

~5y) (@ &y+z)y+x2). (b) (A"+B)(B'+C) (C)YZ'*‘WX.V +wxz' + W'z,

_\o
2]
9&_ Q2-15) Given the Boalean function F =xy'z +X'y'z + wxy + wx 'y +wxy.
(a) Obtain the truth table of the function.
(b) Draw the logic diagram using the original Boolean cxpressnon
(c) Simplify the function to a Minterm number of literals using Boolean algebra.

___________.____—_———_——____—_——-——_—__
Dr. Khalil Ahmad Yousef, Dr. Anas Al-Majali, Dr. Zyad Dwekat, The Hashemite University Page 2
/) Va, p (&) .y
P pghm
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(d) Obtain the truth table of the function fr

./ _Aasonein part (a). om simplified expression and show that it is the same
(€) Draw the logic diagram from the simplified expression and compare the total number of
/3 gates with the diagram of part (b).
AN
28

Y Q2-16) Ex :
Cp) = press the following function in sum of mint d product of maxterms:
/ F(A,B.C.D)=B'D +A'D +B%. m of minterms and product of maxte:

Q2-19) convert the following expressions into sum of products and product of sums :
(a) (AB+C) (B +C'D) (B) x'+ x(x +y' )y +2').
(g W (1 2)

qz.zu) draw the logic diagram corresponding to the following Boolean expression without
simplifying them:

(a) BC' +AB +ACD.

(b) (A + B) (C+ D)(A' +B +D).
(C) (AB + A'B")(CD' +C'D).

#
Dr. Khali} Ahmad Yousef, Dr. Anas Al-Majali, Dr. Zyad Dwekat, The Hashemite University Page 3
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_» BD (A+A) = CARD 1 ARD) (c+C)
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The Hashemite University
Computer Engineering Department
Digital Logic (110408220)
HW3

/QS-I) Simplify the following Boolean functions, using three-variable maps:

@ F(x,3,2)=Y.(0267) (b) F(4,B,C)=2(0,23,46)
(€) F(a,b,c)=2(0,23,7) (@) F(x,3,2)=2,(3,567)
Solution: '

@ (b)

x\yz 00 01 11 10 AVBC 00 01 11 10

0 0

| 1

©) d)

sbc 00 01 11 10 x\yz 00 01 11 10

0 0

'/03-2) Simplify the following Boolean functions, using three-variable maps:

(8) F(x,7,2)=Y.(0,15,7) (b) F(x,,2)=2(123,6,7)
Solution:
(a) (b)
x\gz po_o01 11 10 xyz 00 01 11 10
0

1 1

\/ Q3-3) Simplify the following Boolean expressions, using three-variable maps:

(a) ,ty+x'y'z'+x:}?z" (b) x'y'+yz+x'y2'

(c) A'B+BC +B'C

Solution:

(a) (b)

xyz 00 01 11 10 xyz 00 Ol 11 10
0 0
1 ‘ 1

(©

A\BC 00 01 11 10
0

Dr. Khalil Ahmad Yousef, Dr. Anas Al-Mafali, Dr, Zyad Dwekat, The Hashemite Unlversity Page 1
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Solution:
(a)
xiyz 00

01 1

1 10

0

1

(b)

AD\CD 00

0l

11 10

00

ol

10

/03-5) Simplify the following Boolean functions, usin

4-4) Simplify the following Boolean functions, using@'naps:
(@) F(x,5.2)=2(2,3,6,7) -
(c) F(4,B,C,D)=>"(3,7.11,1314,15)

(©

s

|1
¢

()

(b) F(4,B,C,D) =2 (4,6715)
(d) F(w,x,3,2)= 2,(23121314.15)

AB\CD 0001 Il 10

(a) F(w,x,,2)= 2 (1,4,56,12,14,15)
ok (€) Fw,x,3,2)=2"(23]10,11,12,13,14,15)

Solution:

(a)

wxlyz

00 01

10

00

01

10

He)

wxlyz

000l

10

00

01

11

()

wxlyz 00 0l

00

ol

10

g four —variable maps:
(b) F(4,B,C,D)= 3(0.1,2,4,57,1115)

(d) F(4,B,C.D)= Y (02,4,5618101315)

Hb)

AB\CD 00 _OI

11

10

00

0l

10

(d)

AB\CD 00 O

10

00

)|

11

10

/ Q3-6) Simplify the following Boolean functions, using four —variable maps:
(a) A'B'C'D' + AC'D' + B'CD' + A'BCD + BC'D.

(b) xz+wxy'+w(xy+1")

Solution:

(a)

AB\CD 00 01

11

10

00

ol

11

10
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1/Q.'!-‘;r') Simplify the following Boolean functions, using four —variable maps:

(a) Wz +xz +xy+ux'z st (b) B'D+A'BC'+ AB'C+ ABC'
(¢c) AB'C+BCD+B'C'D'+ ACD'+ A'B'C+ A'BC'D

M (d) way + )z + 'z + xy.

‘/()3-8) find the minterms of the following

!

Solution:

(2) sk (b)

é&?m ‘o1 1110 AB\CD 00 01 11 10
o0 00
o1 a [
11 1 |
10 10

() 2 (d)
AB\CD 00 01 11 10 Ayz) 00 01 11 10
00
ol ol
" 1
10 10 ]

Boolean expression by first plotting each function in a map:
(@) »+)yz+0z (b) C'D+ ABC' + ABD'+ A'B'D

(¢) way+x2' +wxz

Solution:

(a)

Xyz 0001 11 10
0

®) A ©

CABCD 00 o1 11 10 wly? 00 01 11 10
01
n
10

Q3-11) Simplify the following Boolean functions, using five —variable maps:

(a) F(A4,B,C,D,E) = ».(01,4,516,17,21,25,29).
(b) F= A'B'CE'+A'B'C'D'+B'D'E'+B'CD'+CDE' + BDE'

Solution:
(a) F(4,B,C,D,E) = ) (0,,4,516,17,21,2529)
A=0 A=l
. o o 1 10 BADE 00 01 1110
00
01 01
11 . 0"
10 0
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‘/QS-T) Simplify the following Boolean functions, using four —variable maps:

(a) Wz +xz+x'y+ux'z st (b) B'D+A'BC'+ AB'C + ABC'
(c) AB'C+BCD+B'C'D'+ ACD'+ A'B'C+A'BC'D

o (d) way + )z + 0z +xy.

1

a

Solution:

(a) sk (b)

@;m ‘o1 11 10 AB\CD 00 01 11 10
0 00
ol 01 |
1" 1"
10 10

() ()
AB\CD 00 01 11 10 yz) 0001 1110
00

"/03-8) find the minterms of the following Boolean expression by first plotting each function in a map:
(2) o +)z+xpz (b) C'D+ ABC' + ABD' + A'B'D
(c) wxy+xz'+wxz
Solution:
(a)

xyz 00 01 11 10
0

(b) A ©

~AB\CD 00 01 Il 10 mgy‘z_ 00 01 11 10

o~

o1
11
10

| Q3-11) Simplify the following Boolean functions, using five —variable mapg;

(2) F(4,B,C,D,E) = 3.(0,,4,516,17,21,25,29).
(b) F = A'B'CE'+A'B'C'D'+B'D'E'+B'CD"+CDE'"+ BDE'

Solution:
(8) F(4,B,C,D,E) = 3 (01,4,51617,21,25.29) N
A=0 A=l
BODE 00 Ol 11 10 BODE 00 01 11 10
00
01 o1
11 . n
10 10 l !
’
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A=0
BODE 00 0l

11

10

00

01

10

\/Q3-15) Simplify the following Boolean functions F, together with the don’t
then express the simplified function in sum of minterms:

K@) Fx,,2) = 3. (01,245) .d(xy,2) = 2367
(b) F(4,B,C,D) = >.(0,68,134) ,d(4,B,C,D) = Y (2410).
(c) F(4,B,C,D)=)(1,3,57.9,15) ,d(4,B,C,D)=Y.(4,61213).

Solution:

()
* x\yz
0
1

(b)

lABT&B’ 00 01 11 10
- W'

0!
1
10

Dr. Khalil Ahmad Yousef, Dr. Anas Al-Majall, Dr. Zyad Dwekat, The Hashemite University

00 0!

10_

11

10

(b) F = A'B'CE'+ A'B'C'D'+B'D'E' + B‘CD'+CDE' + BDE'

BODE 00 0l

00
01
i1
10

-care conditions d , and
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The Hashemite University
Computer Engineering Department
Digital Logic (110408220)
HW4

Q4-1) Consider the combinational circuit shown in Fig.P4-1.
a) Derive the Boolean expression for 71 Through 74 . Evaluate the outputs F; and F> as a function
of the four inputs.
b) List the truth table with 16 binary combinations of the four input variables, then list the binary
values for 7' through Ty and outputs F; and F5 in the table.
c) Plot the output Boolean functions obtained in part (b) on maps and show that the simplified
Boolean expression are equivalent to the ones obtained in part (a).

Fig.P4-1

Q4-2) Obtain the simplified Boolean expressions for output ' and G in terms of the input variables in
the circuit of Fig.P4-2.

Dr. Khalil Ahmad Yousef, Dr. Anas Al-Majali, Dr. Zyad Dwekat, The Hashemite University Pagel
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Q4-3) For the circuit shown in Fig.4-26(section 4-10),
a) write the Boolean functions for the four outputs in terms of the input variables.
b) If the circuit is listed in a truth table , how many rows and columns would there be in the table?

Ag———

A1 )

Az I

Ax 1

Bao

Function table
E § Ouput¥Y
T X anos
0 0] selecta
01| sclect B

8y

8,

L)
.
(select)

P —Da.—

(enuble)

Fig 4-26 Quadruple 2-to-1-Line Multiplexer

Q4-4) Design a combinational circuit with three inputs and one output. The output is 1 when the
binary value of the input is less than 3 . The output is 0 otherwise.

Q4-5) Design a combinational circuit with three inputs , x, y, and =, and the three outputs, 4, B, and C.
when the binary input is 0,1,2, or 3, the binary output is one greater than the input. When the binary
input is 4,5,6, or 7, the binary output is one less than the input.

Q4-6) A majority circuit is a combinational circuit whose output is equal to 1 if the input variables
have more 1’s than 0’s . The output is 0 otherwise . Desigr a 3-input majority circuit.

Q4-12)

a) Design a half — subtractor circuit with inputs x and y and the outputs D and B . The circuit subtracts
the bits x — y and places the difference in D and the borrow in B.

b)Design a Full-subtractor circuit with the three inputs x, y , = and two outputs D and B . The circuit
subtracts x — y—z , where = is the input borrow , B is the output borrow , and D is the difference.

Q4-13) The adder—subtractor circuit of Fig.4-13 has the following values for mode input M and data
inputs 4 and B . In each case , determine the values of the four SUM outputs , The carry C , and

overflow V. B; A B, A B A By Ay
M A B M
) 0 0111 0110
(b) 0 1000 1001
&) 1 1100 1000
¢d) 1 0101 1010 . o [ lel . lel ., el ., le
e) 1 0000 0001
! l ! !
S3 5 Sa
—C=
Fig. 413 4-Bit Adder Subtractor
Dr. Khalil Ahmad Yousef, Dr. Anas Al-Majali, Dr. Zyad Dwekat, The Hashemite University Page 2
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Q4-25) Construct a 5-to-32 lire decoder with four 3-to-8 line decoders with enable and a 2-to-4-line
decoder. Use block diagrams for the components .

Q4-26) Construct a 4-to-16-line decoder with five 2-to-4-line decoders with enable.

Q4-27) A combinational circuit is specified by the following three Boolean functions:
F(4,B,C)=>(247), F(4,B,C)=>(03), F(4,B,C)=>(0,23,47).
Implement the circuit with a decoder constructed with NAND gates (similar to Fig.4-19) and NAND

or AND gates connected to the decoder outputs . Use a block diagram for the decoder . Minimize the
number of inputs in the external gates.

:‘3_ P

:D_ E A B | pyn oy

by XX 0

AT_DQ_ D0 o | o1 1 1

0 o 1 1 0 1 1

_D»—n, [ | [ |

gT[>._/ [ 11 o
~.
E >

(a) Logic diagram (b) Truth table

Fig, 419 2-10-4-Line Decoder with Enable Tnput

Q4-28) A combinational circuit is defined by the following three Boolean functions:
F=xy="+x, F,=xy"="+x'y, F, =x'y'=+xy . Design the circuit with a decoder and
external gates.

Q4-29) Design a 4-input priority encoder with inputs as in table 4-8 (See textbook), but with input Dy
having the highest priority and input D; the lowest priority.
Dy : highest priority. Dj : lowest priority

Inputs Outputs
Do D] D2 D3 X Y V
S _ s
Dr. Khalil Ahmad Yousef, Dr. Anas Al-Majali, Dr. Zyad Dwekat, The Hashemite University Page 3
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Q4-31) Construct a 16 x1 multiplexer with two 8x1 and one 2x1multiplexers. Use block diagrams.

Q4-32) Implement the following Boolean function with a multiplexer:
F(A,B,C,D)=)(0,1,3,4,89,15) .

Q4-33) Implement a full adder with two 4 x1 multiplexers.

Q4-34) An 8x1multiplexer has inputs 4, B, and C connected to the selection inputs S, , S; , and .Sy ,
respectively . The data inputs Jy through /7 , are as follows: I,=1,=1,=0; I,=1.=1;1,=1,=D;
and I, = D' , Determine the Boolean function that the multiplexer implements.

Q4-35) Implement the following Boolean function with a 4x1 multiplexer and external gates.
Connect inputs A and B to the selection lines . Te input requirements for the four data lines will be a
function of variables C and D. These values are obtained by expressing F as a function of C and D for
each of the four cases when AB =00, 01, 10, and 11 . These functions may have to be implemented

with external gates F(A,B,C,D)= 2(1,3,4,1 1,12,13,14,15) .

Dr. Khalil Ahmad Yousef, Dr. Anas Al-Majali, Dr. Zyad Dwekat, The Hashemite University Page 4
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The Hashemite University
Computer Engineering Department
Digital Logic (110408220)
HWS

Problem 1) Given the JK flip-flop circuit below, complete the following timing diagram by
determining the waveform of the output Q (ignore setup and hold time requirements and assume
propagation delays to be negligible). Assume Q is initially 0

X1 1 Q—
Clock —O&
X2 K Qp-
S S T T A R A
) \ ) i | /
I, \ \ [\
X1 i L L. :, L \
A ' _ \
X2 [ I f / ‘ |
K ( | \ \
e I 1 =
joéﬁe, —-Vve EJQ—\ / Fincé =l i
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COMSCONNEr ¢ v/ pdt 40 g’

CamsScanner = Ligo d>guaall



/ k.

v

0 ) C ,———_L_—

: 4 ut Q (ignore setup and hold time requirements and assume
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The following questions are from the text book (5th Edition)

Problem 5.2) Construct a JK flip-flop using a D flip-flop, a two-to-one-line multiplexer, and an
inverter. '

Problem 5.3) Show that the characteristic equation for the complement output of a JX flip-flop is:
g@t+1)=JQ'+KQ

Problem 5.4) A PN flip-flop has four operations: clear to 0, no change, complement, and set to 1,
when inputs P and N are 00, 01, 10, and 11, respectively. -
(a) Tabulate the charactezistic table. (b) Derive the characteristic equation.

(c) Tabulate the excitation table. (d) Show how the PN flip-flop can be converted to a D flip-flop.

Dr. Khalil Ahmad Yousef, Dr. Anas Al-Majali, Dr. Zyad Dwekat, The Hashemite University Page2
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