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Part A

@ There ave two ovtpols (© and 1)
So, two 5'\-a‘\'e.sj 0 and 1 sheuld soffice.
Hence, one FEF s needed .

We will connect '\"*e'{';f\QI OuT{JuT d..'/ec.ﬂy Yo
te outeut of e FFE (Tn Wwhich cose

no odditlonal circui¥ is needed +o coavert
Tre FF’s ouTput iate the £:a0l ou\'fo'\'.)

The \\hex+—51'&+cll teble ca~ be vead off
-Fro»—n e state An'ouavcm.

Tnpot | Current State | Next Sihute
W Q Q*
o o 1
() 1 1
1 (o) o
1 1 o

The gguestion sfecifies that we have to
vse D FF,

For D FE, Q¥ =D,

From te next siate '\-QUQ we observe
H~at € _ — o e wont Yo expvess @*—
Q = W s @& ‘Y'Uf\'\’;on ok V\‘/ &-

Tl«eve.‘Fole./ e circit that we wont can be
construct b/ fb‘\'\"nﬂj W tAaYe the D tnpoT

oF the FF ay showw below

W T P s

cCLWK >
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| e

AH‘e/r\a'\';ve% in cene Yhot )/c)o ove wo¥ suve

—

whe Yher oL cCcan 5imf\'-,o/ Q* = W O\V\/

-F-w'\’lref) you can  use te K-mep.
Q
—~A

1 D W
V\){ o | o

|

The K- map 34\,&5 The scame Qnswer: O = W

Note that 1A i vestion, e state
diaogyam s exacfl)/ e same as 1o

gues tiow @
T he &‘(“Fﬁ. vence 15 that Tle OUTruTS VG\UQ_

ove row 13 and 1 instead  of
o on~nd 1
Y&‘fl\ﬁ\fe

wheve 1% = ;1012_’\5 Te cctoal ou¥p oY
= o
! °°12 Thes 4 bits.
US‘!nj whot we lhave ‘{:vom asuc,s'i';or\@/

wC can -\’/o-—\s-‘:ovm oLy Onswerv [« W)

followed :

Wwe Q&A oOn~e onore box Q-F‘\-Q/ e [
to convesrt Yre onswer (@) ialo e corve e
ovtput walve (Y3, Y, %o ).

Y.

&— ——‘(4

\\(3
The troth foble for +his box s

In fu-" Ou’\'pu’\'
Q. Y, Y, X, Yo
S | 1 o 1
Y O ©o 4
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Y=Y, =Q

So, tre connection in~side tre extia box s

T —— Y.
Q. — o ——
— Y.
~\{3

Porting > extva box after e cicuat
Trmatr we hawe Hom %Ue..s-\-;on'f 3:v€.S:

W

L g s —

=X

CLWK —>

Altesvatve
from Hee beb'm v ng.

whether Yo “mbhp 13 o~d 1 Yo

O o~d A1
ad w‘f\a‘\' e CA‘A e,ol/\:ef O)’

maf 13 ond 1 +o
1 W\A 09

Ir which &ase )/O\a \’\ave e Of'ﬁon Q%

Becavse we have Q\vea&/ done e %fﬁ—
mafpicg above , T wwoat fo “show  what you
wiill 3&'\' US'le\j ™ Secor\d W\q{(;nﬁ_

For Yre second mmf('mj/ the stale
cLio'jt’aM be comes

(w)
' OGL._CO°

A
Se, the vex¥ stale table s

N|Q'Q*
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—-0~d©
._\._\OOQ:

Her\ccj QT =W, & Thh s what we wi )
convect Yo T D ?nfu‘sr
0f te FF

The 4votn Yable for e extra box s -

O © o o 1
1 1 o

1 1
¢ ¢ L \l{( _,
Tz =T, =Q Y1=O ¢
Our Fina) omswer iy Tie -Fono'nﬁﬂ\c) circurY
W — D a1 4 L1 Yo
| oI Ans
Lk —P — Y: ( Alte ot w

one)

@ For this UeS'HOV\I Here Qve_ ":ouf
stotes A e state

reon |
we need 2 Li¥s 4o s ecD-F/ The sT'a+es
Trere fore, +we FFs ove neéded

The vestion s(’eC'rF'\eJ et e two FFs
shovul be one ¥ FF ond one ST FF.
Move Over, we ave ve vlved 10 lhave

—oulput of e T® FF

Yo= Qs
OU‘T/U‘\' of '« D FF
Y1 :Q/
D
The state ‘\‘/onS'l‘\‘\'M yonn (w\‘\’ln sYate

vo‘ues SoloS‘F.\'u'}t.a / Lp.'\ov)/ vo1u€5 O‘F e
Oo‘,',u'b 1S s Fo\\ow

@ ; Note -H'Wr\- -

Ao o X4 D
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(o —(
Se, theve 1S Wb

label on e
Qv ¥O W

Tre vext -stale Yable can be

e state &;quam :

Heve 1§ rO ?'\(UT
"|'o ™8 cizeoont.
S\: tThe state
MOV€5 dJo tre rexY

S‘Ya‘\'e_ OC\' ev
\r:SIf\ eé e o—P)/’\'%e
C\ock s,jm\

VCGLA OH ‘Ffo N

Note tha' Corvent Stote Next State
— * x

we_]fu-‘: Qp GTK GO QJK

73

S e © O o 1

Qs be (¢ o 9 1 A

QD connects 1 10 (: CC))

to Y, which 1

s e MSB,

No\,u) we use 4= nex'\'—s‘\'o-'}e. +aHe +o -F'.f\cl
he excitetion '\n(u'\',s 0“: tve FFs.

D FF,  thi s e,as/ If e waAat Q% on

FOI
C’l;\—g_\_ next f\slr\j edje
0

of e clock, we ,0‘\'

as the infor " D ot F’f"n

Curvent Sxcte Nex¥ Stede | Excitetion
¥

Qp G‘J’v« GD Q:jk Pl1T K

© O o) 1 G |1 x

o 9 1 4 1 |X O

1 (@) o] o) O |0 X

1 1 1 O 1 X 1
NN~

/

To '{:;n OUT 1‘1#\:5 Pou'\'/ vu e
vuse ftw excivabion Fable

for

T-w FF:

o o*l71 «
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v J U ! LD e e oY
o 1 1 4 1 |x o©
1 o 0 O O |0 X
1 1 1 o) 1 Ix 1
N~
/l

TO '{:;n OUT '\'1/\:5 '\o/'\'/ v e
vse ftw excivabion Foable

for T-w FF:

Q Q* T K
[0) o | 0O X
(®) 1 il X
1 o | X 1
1 1 X O

1Yvow of te
The,\'\'a\:\e abbve con be 'm\'e/fve.\-c.c} o Followed :

To heve e gstate C\’\Onjeé ":VOM o0 *'001/
we veed Yo fU+ D:O/ \T=1/ K=X i~te Pt FFs.

we need to build one morve civcust Yo cont o)
e D,T K so ot they agree with 1he qbove
+o-uc. This weans ue have 6nt ammoe box nside
cur wachine Which OU'\'(U‘\' D3,k a showwn,

— D

Iﬂ"uﬁ'? _—:)-
— K

Wheat shoold be tre inputod  thi box {

Note thet D, Tk ave wed 16 Tell Ye FFs
what should " be +e next stok velues. So,
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e box Ahat we Ore working O vigwWY Aow
is tve box tmat colcvlate e next ster walue
divect!

(For D FFE, tw D i;AﬂQ):/a\ve of Tk nrext
OU‘Tpo'\'_)

Recall that e next state s Ae'\'clmif\ea\

b)/ corvent state o~d 'm{U'\' of twe macthing,
In This gquestion, trere is no lapot. So, we
deYeymi ne e vexy sYerte ‘F/O’V\ the covront
state. Heh(,e/ the inpuY to our box olbove

7 ianp | Q. a~nd Q (+ve corvent stoile
1S S f/c‘-, D T

va]w;s) sho non
Le\ow N
— — D
GD
— J
G‘J’w_ —

NoYe that This s s‘.~\(\7 a box Yhat
Tuvrn GID onq &3‘\« A,'wec‘\'y nYo DI k.

So, 1+ s s',mf\y o combiaciticnol \Ojc ciccuit,

(pyg-m‘.d‘\‘um ma’tcricz])
The Yvoth *able of this box con be teken
out dire 6‘1’7 £r0an e teble obove .

Ir\[u*fe{‘ ™ ]D°X Ou'\'f vrs o f rre ‘OD)\.

G, Ko, D T K
) o) o) 1 X
) 1 1 X O
1 ® (@) o X
1 1 1 R —~
/ ) =To
o) Q1 xp  oph(x]1
GI) )(LO“I ) &1’{)0 X vc\{'
"~ A 9 A
&\TK QJ'K
The K~moaps show That D= &:)‘v(
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The K-wnoaps show That

D=Qs
T= G,
K = G)D
Thue-‘—ove/ Oouv g;,\o‘\ arswer 1S
7 QJK—L Yo
>
o)
K
AV\S
D 6, Y,
CLK > S—
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