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000 = +0
001 = +1
010 = +2
011 =+3
100 =-4
101 =-3
110 =-2
111 = -1

000 = +0
001 = +1
010 = +2
011 =+3
100 = -3
101 =-2
110 = -1
111 =-0

39 paia Al

000 = +0
001 = +1
010 = +2
011 =+3
100 =-0
101 = -1
110 =-2
111 =-3
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(1) dﬁ o= d}*"‘
1 Jal

a+hcaiiua K 4o sene 4 Blaia aS Dy A () oy i
Al Blad K (5 4e sana 4 i alb

(2% w02l Orc a+bs And @.b)

"ab € K
If a&b E( <

a+b€ K



(2) dﬁ o= d}@‘

] 50 pelic Cud s 5a

x+0| x.1

0 0

1 1




Xt+ty=y+X

X.Yy=Vy.X

X.y

\
J pran
(3) dﬁ o=

:3 Jal

+ alic duala
.9
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yTX

>
o | O
ek

ek
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ek
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(4) dﬁ o= d}@‘

y.X’

X.y

Xty

Y




(5) dﬁﬁd}é‘
4 Jal
_j+dus\$}ug_15wg_umh

X+y)tz =x+y+2z

X.(y.2)=(X.Yy).z



6 s a J sl
5 Jal
% S T ISR TRy PR P FGITOCIE

X(ytz)=x.y+x.z

XHy.2)=(x+y).(x+72)



aF RN, 5. Rt Gl ) S )l

-

X |y |z |yz |xty.z |xty |xtz [(xty)(x+z)
0(0(0[O 0 0 0 0
0(0([1[O 0 0 1 0
O0[1[0[O 0 1 0 0
01111711
1 10(0(0

01110

11010

111 (1




(1) dﬁ o= w‘w‘ d}*"‘

I S AsA Cala ]

atTta=a
a.a=a

. A o palie D
a.l=a

at+(0=a






(3) dﬁ o= c;“\-“‘ d}-@‘

5052 .5
a)ata‘b=a+b
b) a(@ +b)=ab
:Jla
JB+AB'C'D=B+AC'D
AX+Y)(X+Y)+2)=(X+Y)Z
6 o2 .6

a) ab+ab'=a
b) (a+b)(@a+b')=a



(3) dﬁ o= c;“\-“‘ d}-@‘

1 Jla

o ABC+AB'C=AC
g W+X'+Y'+Z YW+ X' +Y'+Z2)W' + X"+ Y+ Z) (W' + X"+ Y + 2Z)
=W+ X"+ Y)W + X'+ Y+ Z)Y W'+ X" +Y + 2Z)
=W+ X"+ Y)W+ X" +Y)
= (W' + X"



(3) dﬁ o= c;“\-“‘ d}-@‘

7 oP87

a) ab+ab‘c=ab +ac

b) (a+b)(a+b'+c)=(a+Db)(a+c)

:Jlia

o wy'+wx'y +wxyz + wxz*

=wy' + wx'y + wxy + wxz'
=wy' +wy + wxz'
=w + wxz'

= W



OB e (gl 8
(x.y)'=x"+y’
(x+y)'=x".y’
TS aw arand ) Q) s 4 231 B e 580 ()
(XY ) =X 4y +

(X+y+.. 40)°=X"y.....U






@O 0 (il 58

: O a8 () 8 5 o il sl Jlia
J@b+zx+a) =a'+b+z(x+a"))
=a'+b'(z(x+a"))
=a'+b'(z'+(x+a")"
=a'+b' (' +x'@")"
=a'+Db' (Z' +x'a)
=a'+Db'(z'+X")

J@b+c)+a'b) =(ab+ac+a'b)
= (b + ac)’
=b'(ac)’
=b'@' +c")



(4) dﬁ o= c;“\-“‘ d}-@‘
80488

(a)ab+a'c+bc=ab+a'c

(b) (@a+b)@ +c)lb+c)=(a+b)a+c)
rJlia

— AB+ A'CD +BCD=AB+A'CD
- (at+b)@ +c)b'+c)=(a+b)a+c)
— ABC+AD+BD+CD
=ABC+(A'+B')D +CD
=ABC + (AB)D + CD
=ABC + (AB)'D
='ABC + (A'+ B"D
=ABC +AD +B'D
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m(POS) W a_iuSle 5 (SOP) a_riin

X |y |z |[xtytz Minterm Maxterm
0 |0 [0 0 x.y.z | mo |xtytz Mo
0 |0 |1 1 Xy’ .Z mi | xtyt+z’ Mi
0O |1 |0 1 X’.y.zZ’ m2 |xty'+z M2
0O |1 |1 1 X’.y.Z m3 |xty'+z’ | M3
1 10 |0 1 X.y’.z’ m4 | X' +ytz M4
1 10 |1 1 X.y'.Z ms | x'+y+z’ | Ms
1 |1 |0 1 X.y.Z’ me |xX+ty'+z | Ms
1 |1 |1 1 X.y.Z m7 | xX'+ty'+z’ | M7




2(POS) W a_iuSle 5 (SOP) a_riin

- JBa
f(x,y,z)= Ir51,2,4,5 ,6)

f(x,y,z)= ﬁ0,3,7)



(2)(POS) W a_iusSle 5 (SOP) p_iim

e gl e e Gy gadn |y ) &l rJua

F(x,y)=x.y

X y F e J g any L]
0 0 0

0 1 0 e O 2
L] 0| 0 F(x,y)=2FQ)

1 1 P




(3)(POS) W a Sl 5 (SOP) a_riin

A o e il Cpads 1y fI(A,B,Q,2)8f(A,B,Q, 2): 5
f(A,B,Q,Z) = A'B'Q'Z' + A'B'Q'Z + A'BQZ' + A'BQZ

f(AB.Q.Z) = AB'Q'Z' + AB'QZ + ABQZ' + ABQZ
=My + My + Mg + My
~Sm, 1,6,7)

T'(A,B,Q,Z) = my+ my+ my+ Mg+ Mg+ Mg + Mg+ My + my,
+ Myg + My Mg
=Sm(2,3,4,3,8,9, 10, 11, 12, 13, 14, 15)



O (i s At

(@) T(X15 Xoy eees X)) =X T(1y Xoy eeey X)) + (X))' T(0, Xy ooy X1)
(b). T(Xy5 Xy eeey X)) = [Xq + (0, Xy vvy X)] [(X)' + F(1, Xpy «vey X)]
:Jla
« f(AB,C)=AB+ AC'+A'C
— f(A,B,C)=AB + AC'+ A'C =Af(1,B,C) + A' f(0,B,C)
= A(1xB + 1xC'+ 1'xC) + A'(0xB + 0xC' + 0'xC) = A(B + C") + A'C
— f(A,B,C)=A(B + C") + A'C = B[A(1+C") + A'C] + B'[A(0 + C") + A'C]
= B[A+ A'C] + B[AC'+ AC] = AB + ABC + AB'C' + AB'C
— f(A,B,C)=AB + ABC + AB'C' + AB'C
= C[AB + A'Bx1 + AB'x1'+ AB'x1] + C'[AB + A'Bx0 + AB'x0' + A'B'x0]
= ABC + ABC + AB'C + ABC' + AB'C'



Xor & Xnor

Ox Oy=x .y’ +x’.y
AxQy=x".y +tx.y

Xy | x.y|xty [x@y |xY
010 |0 0 0 1
01 |0 ‘ 1 0
1 (0] O 1 0
1 (1 | 1 0 1




Q And:

y —

X A =X
0 0
0 0
1 0
1 1




Q Or:

X y A=x+y
0 0 0
0 1 1
1 0 1
1 1 1







Q Nand:




a Nor:




Q Xor:




Q Xnor:
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Input output _ _
¢ K 1 J i€ Al 58 ja aS
RN S NS B TSNS RTLEBY
Control

/ Input If control = 1
Output =

\ Hz If control =0



beg —> Off

SO

§ 7 ¢c=0 ——> Off
b:1 <
Ya

c=1 =225 f=3

2 ez 9 3 8 L S

15 Jlail




" . ' NS =
o) a3 b L S

150 e Jladl

SO
c=0 ——> =D

SO
c=1 —> f=a

c’(d)



Ly pals

0 Real implementations are not quite so perfect
0 Computation actually takes some time
0 Communication actually takes some time

A—DCB{>O—C ;l_
B i

Timing Diagram
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C
(a=1
t=0 —< b=1
\9=1
f
a=1
t=m > < b=0
=il
<

k3 : JUia

: m+1

1 i m+2

m-+3

1 ! m-+5

Hazard(1)
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Gray code

BCD code

|

1

www.bookgolden.com
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0 0 0
0 0 1
0 1
0 0
‘ 0
1 1
0 1
0 0
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635053 6 LS Jsaa

f(x,y,2)
T
\\\\ \\V
. yzZ
<> X 00 01 11 10
0 0) 1 3 2
N 5 7 6
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25054 ) 2 BJS dsa

00 01 11 10
0 1 3 2
4 3) 7 6
12 | 13 15 14

8 9 11 10




f(x,y,z,t,e)
m el

\\'4

> Xy

00

01

11

10

M 62595 ) LS Jeaa

000 001 011 010 10 111 101 100

0 1 3 2 6 7 5 4
8 9 11 10 14 15 13 12
24 25 27 26 30 31 29 28
16 17 19 18 22 23 21 120




@2 623595 ) LS Jsaa

2 ) O s ) AlA 32 Jsaa 1 la 4

f(x,y,z.t,e)
A0S paldiul ) A 16 Jgan
te zt
yz 00 01 11 10 Xy 00 01 11 10
00 0 1 3 2 00 16 17 19 18
01 4 5 7 6 01 20 | 21 23 22
11 12 13 15 14 11 28 29 31 30
10 8 9 11 10 10 24 | 25 27 26
x50 x=1



3 623595 ) LS Jsaa

f(x,y,zt,e)
7zt Zt
Xy 00 01 11 10 xy 00 01 11 10
00 1 3 7 5 00 0 2 6 4

01 9 11 15 13 01 8 10 14 12

11 25 27 31 29 11 24 26 30 28

10 17 19 23 21 10 16 18 22 20

e=0

\
iy

c
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LS Jsaa Jala la o yitie (93 )40, 2
cube (5.3

S IS4l cube Jas 4
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Algorithm

Q 1.count the number of adjacencies for each
minterm on the k-map.

Q 2.select an uncovered minterm with the fewest
number of adja-cencies.

Q 3. generate a prime 1mplicant, select the one that
covers the most uncovered mintermes.

0 4.Repeat step 2 & 3 until all minterms have been
covered



LS Jsas ) Sl

f(x,y,2,t,€)= Zm(2,4,5,6,7,8,9,10,11,12,13,15,16,18,22,24,25,27,28,29,31)

zZte |
Xy 000 001 011 0J6=~<g10 111 101 100
! | ) | - 1 | -
I s (€ 11,>| 1|1 17
ol 1 L1 D) 111
NN EEV RN EVE
0 | ! | >

-

f(x,y,z,t,e)= " xyz+ xX’yz’ + xz’t’¢’ + ye+ yt’+ y’te’



o ((don’t-care L) JalS U a4

Crl 4 D 9 )Y Al L?L\M\ (s YA don’t-care 48 dgh
et Bl (5355 )

5 A ok el 5 Sige (g Adlse S Ol sie 4 OV Gl )
GO A s 1 R4S )y gea 4o €2 S sl o) s
Lo 2 gl yidin (5 3w ool o la Ol Ry dhelh YA

0 1) Ll 48 ol qii dy i R g ariSaa g i 1 1)) Ll
S U A



2 ( don’t-carely) JalS U &l s

f(x,y,zt) = Zm(1,2,7,11,12,15)+d(0,3,6,9,13,14)

f(x,y,zt) = X'z+ xy+ y't
zt
Xy 00 01 11 10
00 % 1 * 1
|
11 1 * ] ”
——
10 " 1
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0 48k | 4dk 2 4isk
And And
Or Or
Not Nand Nand
Nor Nor
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2 4aiha

] 4k And | Or |Nand | Nor

And

Or
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cube
:Jlia
b zt . o .
00 1 1
o | /1 1
11 1 1
011 1

f(x,y,zt)= a’.c’(b &) )+ acb @) + a’cbgyl) + ac’(b.d)
(%, %:2,05(0.4Cd),. ¢a - ©
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(1) (Quine-McCluskey)

Al (e 2l 5 (5 Dl ool () 5o i)
Lo sla (a5 84S o) ¢ LIS Jgaa 4n gy Gl S
LS Jsaa (s el ool ol b 2 S IS eaidily aa 0L )
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(3) (Quine-McCluskey)

-l

f(a,b,c,d)= J2m(2.4,6,8,9,10,12,13,15)

cd
ab 00 01 11 10
00 1
01 1 1
11 1 1 1
10 1 1 1




Q-M Tabular Minimization Method «

Q Step 1. list in a column all the minterms of the
function to be minimized in their binary
representation. Partition them into groups
according to the number of 1 bits 1n their binary

representation. T
identification of |

his partitioning simplifies

ogically adjacent minterms since,

to be logically ac

jacent, two minterms must differ

in exactly one literal.



(Q-M Tabular Minimization Method

Minterms abcd

2 0010

4 0100  Group 1 (asingle 1)
______ 8 o |...1000

6 0110

9 1001 Group 2 (two 1°s)

10 1010
______ 22 ] 1100

13 1101 Group 3 (three 1°s)
""" 15 ./ | 1111  Group4 (four I’s)




(Q-M Tabular Minimization Method

Q Step 2. perform an exhaustive search between
neighboring groups for adjacent minterms and
combing them into a column of (n-1)-variable
implicants, checking off each minterm that 1s
combined. Repeat for each column, combing (N-1)-
variable implicants into (n-2)-variable implicants,
and so on, until no further implicants can be
combined.



(Q-M Tabular Minimization Method ¢

Minterms abcd Minterms abecd Minterms abcd
2 0010 2,6 0-10 8.9,12,13 1-0-
4 0100 2,10 -010
8 1000« | 4,6 01-0
6 0110 4,12 -100
9 1001 8,9 100-
10 1010 8,10 10-0
12 1100 8,12 1-00
13 11014 ) 9,13 1-01
15 1111 12,13 110-
13,05 111 P




(Q-M Tabular Minimization Method

Q the final result 1s a list of prime 1implicants of the
switching function.

Q Step 3. construct a prime 1mplicants chart that lists
minterms along the horizontal and prime
implicants along the vertical, with an * entry
placed wherever a certain prime implicant (row)
covers a given minterm (column).



(Q-M Tabular Minimization Method «

'
10

12

13

15

Pl

Pl

Pl;

Pl4

Pls

Pls

Pl




(Q-M Tabular Minimization Method o)

a Step 4. Select a minimum number of prime
implicants that cover all the minterms of the
switching function.



(Q-M Tabular Minimization Method a1

2 4 6 | 10

Pl x sk

PL | * *
Pl4 * *

PI;s &

Pls *




(Q-M Tabular Minimization Method a2

=) f(ab,c,d= PL+ PL+PL+Pl
_1-0- +-010 + 01-0 + 11-1

—ac +b’.c.d’+a’.b.d’ +a.b.d



>3 a6 s 6 0, Q_Mcs)u o3l

3509 B b s g Y sl gl iy o) ) ds

i o JBe Sa L) IS iy

" fu(a,b,c,d)= D, m(0,2,7,10)+d(12,15)

fs(a,b,c,d)= Y. .m(2,4,5)+d(6,7,8,10)

_fi(a,b,c.d)= 2. m(2,7,8)+d(0,5,13)
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@) >~ s At ¢ Q-M (5 s sl

VN T MIN
TERM abcd | Flags TERM abcd | Flags TERM abcd | Flags
0 0000 | ay 0,2 00-0 | ay Pl2 (4567 | 01-- B PI1
2 |0010 | afy |Plio 0.8 |-000 | y P13
4 |o0100| g 26 o010 | B Pl4
8 1000 | gy [Pt o0 1010 | gp PIs
5 |oto1 | A7 45 |o10- | g
6 | 0110
B 46 |01-0 |
10 | 1010 | @B
8,10 | 100 | Ple
12 |1100 | @ |Pl
7
OLT {afy £\ PI13 | 513 |-101 14 PIs
13 | 1101 | » 6,7 |011- | p
isoolaulfe 715 |11 | 4 | Pl




>90A i 6 A ) 0 Q-M (s )k o3l
fo (4 f, f

4) s /4
0 2 7 10 2 4 5 2 7 8
Pl § % )| k
P oy |(K) | % %
PI3 y *
Pu B sk
PIs  of * %k
Ple p
PI7 By * k
PI8 4
P« 0
Plio  ofy % % *
Plit By *
PI12 o
Pz afy * *




6) s>~ v la atun ) R-M (6 5l sals

fa

7

7

ty

PI3 y 2

PI7 By %

Plo o | % =
Pli1 By k

Plis By | * |

fo—=P12+P15+Pli3

f~PIli+PIs
f,=PI2+PI3+PIi3

fa=a’b’d’+b’cd’+a’bcd

f/—a’b+

b’cd’

f,=a’b’d’+b’c’d’+a’bed
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Half Adder 9 Full Adder

SESE
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(0558 peust) puuly (Alla
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A seven segment display O
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Interface Ul 29089 @909 W G Alaad Guad O

Truth Table Jg&> awy O

PIA gln gl gayy cwn O

(Q-M /5,\) dda) Coudy &l g b 0l O



Truth table
a b ¢ | Even Parity
0 00 0
0 0 1 1
0 10 1
0 11 0
1 00 1
1 01 0
1. 10 0
11 .1 1

E{.

:

P.=Dm(1247)

bc 00 01 11 10
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(Al (Sda), auis

o8l

(R dld ) a3 lda (29 A 43 Ay Jgda amiy 0% O
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(1) Half Adders Full Adder

1 (85 a8 g 0ald Cuyy g3 AS ol AR 93 9 g9 A b (S 5 e i Full Adder O
S e Ao | (AR5 a8 5 e Juala 5038 par pa

e b L)y (29393 i 99 AS Sl (A9 33 9 52909 93 b S e dy Half Adder U
_JSS@@M\AAU&E@JJ&A@J@\AJNJS
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(2) Half Adder s Full Adder

H.A

A5 )b Hull adder 3% 2 busi o) sis 1, Full adder <

S

|, S._ Xi®yi &,

---------------

Z0\

/ Cii= XY +XC, Y G,

www.bookgolden.com

XOR cf &yl g 231 g3 4
Aol o il



Truth Table
X Y, | G S,
0O O 0O O
0 1 0 1
1 O 0 1
1 1 1 O

( H.A) a/_8La &k

S;— X ; &




1

|

X, Y, C,

|

( F.A) ol 842 & ol

F.A

Truth Table
X Y. C, C S.
0O 0 O 0 O
0 0 1 0 1
0O 1 0 0 1
0 1 1 I O
I 0 O 0 1
1 0 1 I O
F 10 I O
I 1 1 I 1

f

\.

S;- X ; &Y; @y,

C,=X Y+ XC i+ Y,C,y



( F.A) (ks al SLa

C=C(aAa UB)+AB
out

>

DT

S ST -,




Ripple Carry Adder (RCA)




Ripple Carry Adder (RCA)

b7 b3 b2 bl bO
) a3 (B 1 &
Il
Y \V \V Y% \/
FA | F.A F.A F.A F.A
S7 S3 S2 S1 SO

COUT

fM=0 w=ep A+B

If M=1 == A-Bor(A+B+1)







21 dp s Jsala

LSB
| n-to-2"
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A More Complex
Sequence Detector

Design a sequence detector whose output Z is one
If the input sequence is 010 or 1001

1010014
@01 @l

0
0

N X
11l

0010011
0001010

o O



Mealy Sequence Detector

Target Sequences:
010
1001

0/0

S(0)

1/0




Mealy Sequence Detector

Target Sequences:
010

@ 1001

0/0 1/0

DR

1/0




Mealy Sequence Detector

Target Sequences:
010
1001




Mealy Sequence Detector

Target Sequences:
010
1001

1/0 0/0

A4 0/1 4



Mealy Sequence Detector

Target Sequences:
010
1001

1/0 0/0

Y 0/1 Y
God G



Mealy Sequence Detector

Target Sequences:
010
1001

1/0 0/0

Y 0/1 Y
<, sav

1/7?



Mealy Sequence Detector

Target Sequences:
010
1001

1/0 0/0

Y 0/1 Y
DR

1/0




Mealy Sequence Detector

Target Sequences:
010
1001

1/0 0/0

Y 0/1 Y
Gon sav

1/0
0/?




Mealy Sequence Detector

Target Sequences:
010
1001

1/0 0/0

Y 0/1 Y
Gon san

1/0

0/0



Mealy Sequence Detector

Target Sequences:
010
1001




Mealy Sequence Detector

Target Sequences:
010
1001

1/0 0/0
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Mealy Sequence Detector

Target Sequences:
010
1001




Mealy Sequence Detector

Target Sequences:
010
1001

0/0




Mealy Sequence Detector

Target Sequences:
010
1001




Mealy Sequence Detector

Target Sequences:
010
1001




Mealy Sequence Detector

Target Sequences:
010
1001




Mealy Sequence Detector

Target Sequences:
010
1001

0/0




Mealy Sequence Detector

Target Sequences:
010
1001

0/0




Mealy Sequence Detector

Target Sequences:
010
1001

0/0




0/0

Mealy Sequence Detector

Target Sequences:

010
1001

0/0
0/0

Present| Next State Output
State X=0 X=1 X=0|X=1
S(-) S(0) | S(1) 0 0
S(0) S(0) [(S(01) O 0
S(1) S(10) | S(1) 0 0
S(01) | S(10) | S(1) 1 0
S(10) S(100)|Ss(o1) O 0
S(100) | S(O) |S(01) O 1




Mealy Sequence Detector

Present Next State Output
State X=0 X=1 | X=0 | X=1
S(-) S(0) S(1) 0 0
S(0) S(0) | S(O1) O 0
S(1) S(10) | S(1) 0 0
S(01) S(10) | S(1) 1 0
S(10) | S(100) | S(01) | O 0
S(100) S(0) |S(O1), O 1

State | Code
QZQlQO

S(-) 000
S(0) 001
S(1) 010
S(01) | 011
S(10) | 100
S(100)| 101




Mealy Sequence Detector

Present Next State Output
State X=0 X=1 | X=0| X=1
000 S(0) S(1) 0 0
S(0) SO | SO | O 0
S(1) S(10) | S(1) 0 0
S(01) S(10) | S(1) 1 0
S(10) | S(100) | S(01) | O 0
S(100) S(0) | S(0O1), O 1

State | Code
Q2Q1Q0

S(-) 000
S(0) 001
S(1) 010
S(01) | 011
S(10) | 100
S(100)| 101




Mealy Sequence Detector

Present Next State Output
State X=0 X=1 | X=0 | X=1
000 001 S(1) 0 0
001 001 S(01) | O 0
S(1) S(10) | S(1) 0 0
S(01) S(10) | S(1) 1 0
S(10) | S(100) | S(01) | O 0
S(100) 001 S01) | O 1

State | Code
Q2Q1Q0

S(-) 000
S(0) 001
S(1) 010
S(01) | 011
S(10) | 100
S(100)| 101




Mealy Sequence Detector

Present Next State Output
State X=0 X=1 | X=0| X=1
000 001 010 0 0
001 001 S(01) | O 0
010 S(10) 010 0 0
S(01) S(10) 010 1 0
S(10) | S(100) | S(01) | O 0
S(100) 001 S01)| O 1

State | Code
Q2Q1Qq

S(-) 000
S(0) 001
S(1) 010
S(01) | 011
S(10) | 100
S(100)| 101




Mealy Sequence Detector

Present Next State Output
State X=0 X=1| X=0 | X=1
000 001 010 0 0
001 001 011 0 0
010 S(10) | 010 0 0
011 S(10) | 010 1 0
S(10) S(100) | 011 0 0
S(100) 001 011 0 1

State | Code
Q2Q1Q0

S(-) 000
S(0) 001
S(1) 010
S(01) | 011
S(10) | 100
S(100)| 101




Mealy Sequence Detector

Present Next State Output —
State X=0 X=1 X=0|X=1
Q2Q:1Q0/0Q2"Q:"Q0" |1Q27Q:17Q¢"
000 001 010 0) 0)
001 001 011 0 0
010 100 010 0) 0 Q
011 100 010 1 0
100 101 011 0 0 T
101 001 011 0 1 L

Whieh Karnaugh map cells are don'’t cares?



Mealy Sequence Detector

Present Next State Output
State X=0 X=1 X=0 | X=1

Q2Q1Q0/Q2"Q1"Q0" |Q27Q:" Q0"

000 001 010 0 0
001 001 011 0 0
010 100 010 0 0
011 100 010 1 0
100 101 011 0 0
101 001 011 0 1




Mealy Sequence Detector

Present Next State Output
State X=0 X=1 X=0 | X=1

Q2Q1Q0/Q2"Q1"Q0" |Q27Q:" Q0"

000 001 010 0 0
001 001 011 0 0
010 100 010 0 0
011 100 010 1 0
100 101 011 0 0
101 001 011 0 1




Mealy Sequence Detector

Present Next State Output —
State X=0 X=1 | X=0/X=1 1
Q2Q:1Q0(Q,"Q:" Q0" 1Q27Q:7Q0"

000 001 010 0 0 1

001 001 011 0 0 { x | x

010 100 010 0 0 Q,

011 100 010 1 0) X | X

101 001 011 0 1 Q




Mealy Sequence Detector

Present Next State Output
State X=0 X=1 X=0 | X=1

Q2Q1Q0/Q2"Q1"Q0" |Q27Q:" Q0"

000 001 010 0 0
001 001 011 0 0
010 100 010 0 0
011 100 010 1 0
100 101 011 0 0
101 001 011 0 1




Mealy Sequence Detector

Present Next State Output
State X=0 X=1 X=0 | X=1

Q2Q1Q0/Q2"Q1"Q0" |Q27Q:" Q0"

000 001 010 0 0
001 001 011 0 0
010 100 010 0 0
011 100 010 1 0
100 101 011 0 0
101 001 011 0 1




Mealy Sequence Detector

Present Next State Output
State X=0 X=1 X=0 | X=1

Q2Q1Q0/Q2"Q1"Q0" |Q27Q:" Q0"

000 001 010 0 0
001 001 011 0 0
010 100 010 0 0
011 100 010 1 0
100 101 011 0 0
101 001 011 0 1




Mealy Sequence Detector

Present Next State Output
State X=0 X=1 X=0|X=1

Q2Q1Q0/Q2"Q1"Q0" |Q27Q1" Q0"

000 001 010 0 0
001 001 011 0 0
010 100 010 0 0
011 100 010 1 0
100 101 011 0 0
101 001 011 0 1




Mealy Sequence Detector

Present Next State Output
State X=0 X=1 X=0 | X=1

Q2Q1Q0/Q2"Q1"Q0" |Q27Q:" Q0"

000 001 010 0 0
001 001 011 0 0
010 100 010 0 0
011 100 010 1 0
100 101 011 0 0
101 001 011 0 1

X JI[X | 1
Q,
X | X

Z=Q,QX +Q,Q,X



Mealy Sequence Detector
Design Verification

D,=Q, +Q/ X +Q,/Q,

Present Next State Output D. = X
State X=0 X=1 |X=0|X=1 e -
Q2Q:1Q0 Q" Q1" Q0" Q27917 Q0" D, = QX"+ Q0 X
000 001 010 0| O Z=QQpX" + Q,QuX
001 001 011 0| O
010 100 010 0| O
011 100 010 1|0
100 101 011 0| O
101 001 011 0 | 1
110 277 277 ?2 | 2
111 277 277 ?2 | 2




Mealy Sequence Detector
Design Verification

D,=Q, +Q/ X +Q,/Q,

Present Next State Output
State | X=0 x=1 |x=0|x=1| D:i=X

Q2Q1Q0 Qz+(21+(20+ Q2+Q1+QO+ D, = QX"+ Q,Qy X
000 001 010 0 0 X=Q,QX + Q,QX
001 001 011 0 0
010 100 010 0 0 X
011 100 010 1 0 1
100 101 011 0 0
101 001 011 0 1 1
110 177 0?7 ? ? ¥ I x
111 177 0?7 ? ? Q

101 TTx]) x




Mealy Sequence Detector
Design Verification

Present Next State Output Dy =Q, + QX' +Q,Q,
State | X=0 X=1 |X=0|x=1| D,=X
Q2Q1Q0 | Q27Q:7Q0" |Q,7Q:7Qq” D,=QX +Q,Q,X
000 | 001 010 | 0 | 0 X = Q,QX + Q,Q.X
001 001 011 0 0)
010 100 010 0 0 X
011 100 010 1 0 ZREE
100 101 011 0 0)
101 001 011 0| 1 1|
110 10? 017 ? ? 0
111 10? 017 2 12 ] 4 { A
2
XX U
H—J




Mealy Sequence Detector
Design Verification

Present Next State Output D,=Q, +Q,X +Q,Q,
State X=0 X=1 |X=0|x=1 D, = X
Q2Q:1Q0Q,"0:"Q0" Q7017 Q" A w o
000 001 010 | 0 | 0 D, = QX+ QX
001 001 011 0| o0 X = Q QX" + QQX
010 100 010 0| O «
011 100 010 1|0 —
100 101 011 0| O 1
101 001 011 0 | 1 —
110 101 011 2 | 7 1 1
111 101 011 ? 1 ? 1l x [ x )] ] °
* W x I x |1
——




Mealy Sequence Detector
Design Verification

Present Next State Output D,=Q, + QX +Q,Q,
State X=0 X=1 |X=0|X=1] p .y
Q2Q:1Q0Q,"Q:"Q0" |Q,7Q:7 Q0" _ : o
000 001 010 | 0 | 0 | DP2T@X+QGX
001 001 011 0|0 X = Q QX" + QQX
010 100 010 0|0
011 100 010 1 | 0 X
100 101 011 0|0
101 001 011 0| 1
110 101 011 0| 0 1
111 101 011 1|1 { AT 0
Q,
X | X
—



