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GivEN THE STATE GRAPH »

(MY Design A ciRcuiT USING JT-K  FLIP-FLOPS.
(2> Draw A TIMING CHART SHOWING X Ta » Ka . Jr.Ke. Ba,Qs.,X . CLOCKI,
FOR INPUT SEQUENCE  X=O | © O | | |
SINCE THERE ARE 4 STATER IN THE STATE GRAPH . WE HAVE TO USE
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| 2 U-K FUP-FLOPS IN THE CIRCUIT . THAT (S J-K FF A AND

J-K FF R . LET So ~ AB=00 . S~ AB=0I1, S~ AB=10 AWD

| Sz~ AB=1l , SO, WE HA/E THE STATE TABLE FOR THE YITEM.
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HOMEWORK _NQ: 3 | Fanclamentals _of Systems
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B-3 (@ For the following sepuential retwork f:«no( Hhe next state eguation or map for
each, f’&:ﬁ—f‘l?u. l[shy Hhese next State efua;tz‘ms ov  Imaps canstruct a (Moore)

state tokle owol greph for sthe netwerk .
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SOLUTION: Ta = (ﬁ)‘(ﬁ) =(XB)O+ (X B) v
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Ka= (X°B) = XB

1

Ta= (ErA>=XA

Ke=Th = X4
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The next state egmtmg N
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At= JaB+ KaA = (XB+ XB) A+ (X+B)A
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The Meoove sfate Amble for -the nepwork s (het SocAB=00, Sy AB=O[,C.AR=I0, S 2 AB=]I
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SOMTION@Fyom sthe Aable Shown cbove , we are able Ao Hhave
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() PRESEN T + b NEXT PRESENT OULTPUT
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Homework  NO:4- EE4O , Fanclesnentals oF SYS
I Gym/p?ez‘e he  cAate sable 15-4 on pege 325, asing Tk Flp-Flops (T 13-6)
P
A+8+ { X =0 ] « '
AB X=0 X=1 Z | JaKa_ JeKse Ke W_’_ﬂ_:t“"‘ | —('LM
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) Finel four ones ovdput 1 & go #o state zero. (Moeove )
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I5.9  The snput #0 a seﬁua)?;h‘aj network coneists of groups of 5 bits. Each group
of 5 ks represents a z-cut-of -5 binary - cooleel olecimeel oligit (see
Tahle 1=1). After recbiving 5 bits. he netosork  oioudol setprit” o | anel
recet 75 the &t pttenn represents & valicod 2-out-of - & BCD oligit >
Otherwise whe network shoubl ewdput a O anol yeset. Derive o« Mealy
State grph (I3 Sfates minimiwm .

\/O )

\
THECK :+ DECIMAL DiaiT FROM LowW-LEVEL TO HIGH LEVEL STATE Loop

0 1100 O SeS$152S165n Se

1 ip 1l 00 S5 L: 86 5u8a
2 o111 0O So 84 gGSlOSH So
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9 0oOQ ! I Se 84 S5 575850
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5.1

A Moope Qe;-u&n:f val nefwork fos one ?n/M ool one mfux e avdrwr
shoull  be 1 :f’ Ao Actel number of O’s recelvecd i< eclol ool sthe .
Aodel  rnwarber 70 17s yeceiweod s an ewen nusber ?rea:fw Hhowrr O,

Derive ohe state ?ra./fk ool  stakle (€ states ).

CHECK: |ET X= 01 0100 ] 1 0001 1 11100101 0|

Z=0o0ool oo ltliol Dupllopo]l 00061}

STATE TABLE

PRESENT STATE NEXT STATE PRECENT

X=0 ) 4 ouTPUT
Se 8, Sa O
Sy Se S¢ ©
Sz 84— Sz O
Sz Ss S2 o
Sa S: Ss (@)
S Se : Sa 1
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/6.2 /Qea&cce Ahe fbm”‘”‘”g State HAable A0 m/tmumv wmger’ 9" stateg .

"
| O
PRESENT NEZT STATE PREGENIT
STATE X=0 X=1 | OUTPUT ()

‘ a hig d o)
b A4 a f

G '3 & @)
d b ' i
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I a h o)

g e c O

h C 5 0

SOLUTION: WE ARE GOING TO REDUCE THE ETATES RY USING TIMPLICATION CHART . THE

FOLLOWING IS THE IMPLICATION CHART FOR TARLE ABOVE ,
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FROM THE IMPLICATION CHART , WEHAVE a=c¢ , b=ocl , $=4&

S0, THE MINIMUM NUMRER STATEC TARLE s

PREGENT | NEXT STATE PRECENT
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16.3 :Dagemi engineer B.T. Novrg has just eamp]ereoﬁ the oieswgn of a Seguerttm networe.

which has #he feuom*m? cante  Aeble s

PRESENT NEXT STATE ouTpuT
STATE X=0 = Xx=0 X=1
Seo S Sa O O

Q\ So g; (@) ©

8: 83 8‘5 0 1

Ss3 8= Sa O 1
& ' Sy Se O O
Sy | Se Sy O (8]
Se¢ 8, o 0 O

Hes aseistent, F.L/. l;oflep > who Hae Just W(QM sthie eswyce , CleaimS that]
fis oé’ezs:?f)z. can be used o 7*07»02&&9 Mr. Umy’&’ metrverf . Mr:.'gbflapfs o&s?r

dos Ahe following sdate Aoble

[®) 1 O 1
6o 6o o 0O O
G 6o Gz o O
G2 Ga 61 O, 1

a. Te Mr. IFfloP covwect ?
be If Mr Margse netuek is alwoys stertecl rn otate So. is Mre Ipflep

covrect ?

SOLUTION: IN ORDER TO ANSIWER THOSE TwWO RULESTIONS , WE HAVE To- REDUCE
THE STATES IN MR. NARYR NETWORK . ONCE AGAIN, WE ARE
GOINE TO USE THE IMPLICATION MOTHED . THE [MPLICATION

CHART FOR MR. NARY’S NETWORK 1S ON NEXT PAGE .
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}g\Q \"0\ // ‘ ; - —
Seo S S Ss Sa Ss

FROM THE CHART , WE HAVE S,=S,, 8:=S83, &4=Ss

S0, THE REDUCED STATE TABKE

et swee LT ES | ST
So Sp S4 o O
Sa Sz Sy O 1
Sg. So &2 0 o)
Se Se S. o | O

NOW , WE ARE ABLE TO ANSWER THOSE GUESTICN .
gl

a. No, becauss there is mo state in Mr. I’af?.cp's ngtmmk egwiualem‘t Ao Se
. veduced My Momd'a netwerk |

b. /Yes- If Mr. Norys network s waa_ﬁs startect §rom Co, Hhen we can
npever veach Se omgway . By mpﬂqcimg Se wtth 6% , Sa wuth 6,

o ol 8: wrth G2 , we ean get exa.n:tlg she game met as

Meo Tpflopss € dlelete the swate Q¢ ).




Homswerk NO: 17 7 Wa«(s oF Sgcfwg Bes sm.  uch

16.1 a . Recluce the foi[ww;—néz ofate table fo a minimwmn xwmber of States

-
(teh
PRESENT NEXT  STATE PRESENT
OUTPUT
SIATE X=0 4 o) 1
a c | o) O
b el e " )
c 4 ¢ o 0
o b 9 o NI e
e e b O 1
f a ®) 1
g er | § o 1
fi C f 9. &

b. You ave given Awo jolemtical Segueznftal netwerke which realize +he above
slate table . One metwork e pifally i state Yo" ool the other
ne’cwwk is W‘HQJLJ, sa Sdate o' Speca{‘»% an m!qwt sezzmce ot (%3+k
Hwee whichh cowlol pe used to ce:stfgk between the +wo

nekworks ool ﬁi/ve the w‘ﬁ'esrt:noﬁ,&«j Wigwt Oefue/mce fmm each nvhw('k’

Soelutten = o /EW , we HLave Just stedied Agweo methoole o veclice sthe netutris
£ ndnd et pvomben e/"gmee . The first one e owlleal , yeuo
VMaf‘cA/r;;j' » /4»0‘( ceconal s the ;w/xlc codten sedole . Ln sthis

oo

pordicedor /rr\eﬁa/m, we eon veoliee cm(j one stote "a W/
AR ,Bép u&*;‘mf o ij methoel. Seo, we HAave e use

Yhe ;"M/’rés‘.ea;rc‘m steple snetbhool o selve hic /rreé/ema‘

b c—d
s-€
7 7
S - -
h-b
d f’.’- i %0?
e ’/
o LR
g X \/v\ b-q
% N o
h C=Clok= Clh— - \
s-¢le-slgtslo s |
a b cd e f g
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a.,

b.

SO, ﬁ@m Ahe M’e) we %Me Cﬁ-‘:/o—':’/L Vs C=Q€ " Mop e.—;f J

T7he mrecliicesd Sdate sable ,
pPrESENT NEXT STATE PRESENT OUTAT
sTaTE X=0 . 1 O {
a c: @ g |
& a g9 @] &) : /
e e o O 1
1 ¢ | & O {

e

We dyews a stete Mh fov the @ri?mﬁsfai‘e%aue-

We F:ah Ahe ;w)ow\— S‘epue/nce g 11, the ouw%»{:wtg will be  oliHerert
r} he network o muktelly S sare Ha'' ool Ve, seperately
The crwtjww't for Hhe network  Wwxtebiized T state "a''! ¢ 01O E

v

fon the network  Snittadrzesl B stete o' s o 1) |
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6.6

000 000 000 060 OO OO | OOC| OOl 06l OOl OOl 060 VIO OIO

oll
110

ol
1Of

s+, Do met list &egenem}te assignments for which #wo columng awe iolenticol o

complements of each other ; ov o&estgnmevﬂ's where ene column g all 0’2 evall /g
A. Consleler a state Aoble weth Ahree sdntes so be ?Q@&\ZG;( Hs;’”f Ahree

J—K fbp-fleps . To be swre 70?0&#»; he min . ameut cf ,éoy[c,, Aew

many AiHerent state asg,?nmelljé must be Ariecl ? Enumerate these

agsifh mends .

THE FOLLOWING ARE AlL PosuBlE ASSIGRNMENTS  WITH NO cCoLUMN HAVING
ALlL O'S OR ALL IS AND NO cOLUMN BEING [DENTICAL TO OTHER COLUMNS

NO COLUMN REING COMPLEMENTED TO OTHER ONER AT OWE GROUP .

1ol 10l 110 010 O1O0O 100 100 4P 111 110 ©OI 0O]
110 o1l o1l 100 11| otQ -t @l0 160 10V 10O 111

SO OO 616 O10 ©11F oW ol o ot Ol 160 106
00 100 !l til ©00©00 10| 101 110 110 001 OO\
00| vl ©0| 100 16| 110 600D 110 OO0 101 O10 111

IO |00 100 (o0 (0l 18] ot lol Iol 1ol 1o 110
OI0 &l0 11l 11l o000 ©60 O] Ol 1W0 11D boo 000
ool 1l pol ©10 91l no 000 10 000 oI\ Ol 10l

11O Ho 19 110 (RN (N Prl ity VR
Ol Q11 | ot o) 60l ©o( oi0 ol0 100 100
000 101 OO0 Ol 010 100 100 00| OIO OOl »

WE HAVE AQ DIFFERENT ASSIGNMENTS AROVE . ALL OF THOSE GATISFY THE RUIEQ,

b. For ﬁu'rv shatee anol sthree flp-fleps . 37 asm?fn/memz‘s st be driecl

E rnwmerate (0 7“ Ahese , zéwa_y asglin%f 000 o sthe fired sdate ‘/,
000 OO0 000 000 6000 OO0 000 ©o0 OO0 OO0

16O 100 100 |00 J00 100 [00 100 160 100 4

o0l o001 ool ool 010 ©10 ©10 10 Ol ]|
o100 Ol 110 111 ool o1l 101 11{ OOl ©ID




Homewerh St NOQ lEEZHO) Frenolomenteds df Syc. Bernme., Clhlen
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EETS 5 SQUARE

e
~
NAaATIONAL

16.10 . Reduce +the foliow‘mg stede tfable o @ minimum nuwmber of states usimg on

pm,oli catten chont . @

Re,oe.ax port e, us\mg ‘the next class  methool .

o

i

Use the W&efme methool to deteyrmine a gnumb}e stote asstgnmenf for
the  yeducecd Hable .

d. Realizedd the Yeble l,ts?mg, D jCLtP»)LLaPQ .

[q)

ReaxLCzeoQ Ahe table ug‘mg JT-K fLCF»JC(eFQ
Jc'~ Eoasl el s pa v \egfh .‘wrw\' m?uemce whuch will c&‘s*mgwteh kehueen

stotes B owod D m the 07"7877\01 table .

| x=0 x=1| %
A A B |
B c E 0
c T & |
D c A 0
E T G |
= H 5T |
S C R O
H F R |
I (€ B 0

SOLUTION® @

T o T om OO W
(AL
e
v
s

AZH) g %
/T - il
A | HeEd
B8 - R T8
T //-e‘ev SAVE
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Reduced +table

’\\/ X=0 X=1 z
A A B !
B & = 0
c | A G '
Dl c A o
E B G | ,
G e A 0O < G\' Ca n Lé €j71»7mr€e/
o
C
s (b) WE DON'T STUDY THE NEXT CIASS METHOD . el ook this won? Fhanse
g3 Civeuif coMP[&((z‘y Mvcl‘z

{8 Accowﬁinﬁ the Qudeline 1 ool 2 , we have o give followr/\,@ group hia any

Yo Ahe o.oQJacey\:t a&stgnmen‘ts.

Gw‘c&e\ine 1: (A'C) > (B'Dlel) > (C)E) > (D,G)

%2 :
o8
: Gg:&ehne 2 (AI'B> 5 ¢, E).zx e L (BxG ), (CLA3x, (B, Gax
THE ASSIGNMENT MAPS:Y R
SR O 1
oo | A G
o1 | C B
— o e ok
'O :D\lo
)& (e STXR 00 O) 1 10
co| A Al € ¢ A e B,
Ot Al Col Eo G
1o B o X X G ¢
i X C o Ay X
XR xg < ER
8T 060 _©1 iy 10 ST oo o1 I 1o ST~ 0o 01 11 10
o] 0] oJo]i1 | ef[o0]o]o] 0o OOOIO(%Y/}
ot 0[O Lo R ] Ret  plo i 4 }x orf 01 4.1t | X [,
1o} 1 ® X | X || o] x X | x TR x | x| X é.&’f?
bl X @) (@) 1] o | X &) o] 1 1ol X BRE- O e
T i ) +
T LR: U Kr T st *
S = o ol o
> DeRY= T+ xR D=8 =XT+SRX Dr=T'= ST+ XR+ TX+ SR X
(e) Jr=ZXR+SRX , Ke=1 J3.=8TX, Ks=ST+8R T=TRX+RETX , Kr=8TR

OF
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(> WE HAVE DRAW A CTATE GRAPH FOR ORIGINAL CTATE TABLE ,

THE MINIMUM LENGTH INPUT SEGUENCE To DISTINGUISH B & D IS

STATE| R E I D A A
INPUT ,“L*Q_X by | 0O, ¥
OUPUT| O | © o 1.1
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I'T.- B . Pes?yﬂ o elecked mfuem‘mf metwork (F;f. 17-6 > whieh snmvestigotes cm

Jw7ow+ &eﬁwuance X | asvdl well /WOaéuce cen W 0/6 z=1 7:”"” any
s‘e;,ue,m;e, %o@@ o 1O o O] @

sign coduye:

® STATE GRAPH

/o

® STATE TABLE :

Xx=0 X=] =0 1
A R c g B
B D E 0O )
€ KB G 0 0
D B E 0 O
E B & ) |
—f——he TE 6—6 F=R
G J K O 0
it = O ® H=D
TR =1 I=E
J R E o) |
K oy G @) 0O

® USING COMPLICATION TABRLE ,

B | X
P Eﬁ,‘f -
G X (| & (I
y -¥ B-J R A g
K1l &G %)\ K6 N\
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K / l
i
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TIONAL
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Homewerk __Ns10 EEUO , Fanclomentals of Sgs. ; borrmes  Clen 2.
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Homework __ No> Vs EE410, Fenclomentzle of Syst Ben Chen @) 1

19-10 A+ Realize sthe ctate iable ef Fig. \6-13 ue\‘m% a 16R4 PAL. . (See Fog. 16-14-(1)

for next sAate eguetions | ) Mavk Xs en a copl Qf #Ahe 16R4 eQCaﬂm/m
Ao svolicate sthe fuse pettern
b. Realize sthe chate zable ef \5—5 using o 16R4 PALL | Use a Stvaght

gwwﬂ& SHAate QSST?*YIMM (Se=Ctw, 1= ool eitc.D

SOLUTION: (K. From Fog.l6—14 (b) . we owe Ahe mnext chate eguatiens

At=pp=X , Bt =Deg = EC+AC+AR , CYr=D.=A+ xB
However , Ahe custpwts e«f- D wlop-Fhops wn PAL 16R4  are sverted

So, we Shave +he \‘/wravdt’& ef- e fﬁéls—f—éopg >

Da=X , Da=XE+HAC+ AR = (X+0)(A+E)-(A+E)

(XA + XC + CAI(A+R)
= XA+ XAC + CA+ XAB + XB& - CAB
Lol i
= A(XE+B) = AX + AR

THE CIRcuwiT REALIZATION IS ON PAGE THREE .

b- 4@‘7” Sose00 , $4260] , S:=¢t0, $3=011 , 8a=l00 , S =101

Qeo@@w Table 15-5 wuth D - FLCP~H—9PS L

TO RE CONTINUED ON NEXT PAGE !
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- GO 0CO0GD 0 = =~ m = & ~ =

s R e, —— e e e B

=X, + Xa

Da

De =X+ Xz

Xz,A~§5 + X XA BC

—

C+ X X,ARC + X\ X, ARC + X,

BC + AB

De = K

oN PAGE 4 .
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THE  CIRCUWT REALIZATION

WYNODS ¢ S133IH
AVYNOS § S13IH
PVYNDS ¢ S133
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PAL Design
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FIGURE 3-56. Logic Diagram, PAL16R4.
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Momewerk  No: 18 EEQIQ, Fnclarnesitals of Syster) e Chow (1)1

23.3 /47@2(?26 dthe fbmxuu;né? nefwaﬂé LLB;)'? a f‘(ow Sehle . What ;s zhe awq‘ffuf

Seguence  for sthe fotlowmg gt Sepuenice s X, X.=00. o, 11, ©f, 11,10,00,01,0q7

X2 — /

X

A e \ i

A ___/°L‘ (,[:) L—f—}
. :DF}T

LUTION: FROM THE NETWeRK AROWE , WE HAVE

62!.r = X-X,00;, * XX = (XZ+XD)e@ + XX = X@Q+X0+ Xy X,
@;f: X% B2 -~ X |F (zl+§?,)‘&1+ lez == X\@\‘\"X—z@»z'FX\X_L
X = 6&1"“@.1) . &‘\_&; = &léz, + Gu A

XIX XIXL
&:EQ\ Loo G A Ly &A& :
| !

00 )"é o1, o | Gi:@mg? 0,

>

—
ey (D 5‘1 1/73/ fobl‘@f @7‘!
10100“|| 4 l@\ Oi,,l {1

80, THE SuTPUT SEQUENCE: [0 ] QO 10 1| "l
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Plomewerk Mo 18 EEAIO, [fendbamentale 37‘ sten

NATIONAL

234. a. Anw&dze the followmg o\sxncﬁfrenou,s metweck ushg o flow soble .
S:@mbw?, m dhe ostalde soted State fc% whieh X=Z =0 . oletermine she
Shate odd ovct,euﬁ seguences when she ;Dv»‘avdr seppence s X=0.1,0,T, -

b. F;nel my crilical yoves whieh are /'”'ESM i sthe salle .

T s z
° S ,(
D? R a3l

Q. Asgign Ahe state vewiable as above n the frfwre , we Have

&TZ Z*@s = i"l" -@.3

@3 = X = @\w@z = §+ AR

Q3+= X-6,Q: = X+ &+ Qe

2t = 7B~ Q= Bx +@Z

Then , sAhe flov table is #0 Be on next JPeges .
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@ G

X X2 @&

/47%4737@ fable :
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The flew seble
X
pé G B B3 xX=0 X=1
coOcO| Vi 101
OO0 | o111 ©101 v
cotfl0 Ll ,,J_M_!AQ__L__\
OOt | O {Ou&f
oftoo|__titl | yliol
g5% orol|_ 0Ol QoD
o5 o110 1111 ALV 1O o
£88 o | @D \ouo\}
e looo| 4111 | riel |
o 100, oory 000 (~/
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ﬁk? tioolf vive | rer |
: 1101 || ool 000! §
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LR (' ovt | 1010
Zt et e @i /
s g0, E= 0, . Oy 1, %k

CTHE OWTPUT E= 0 (0)(0) 1 (1 CH 1 > 0) O -~

oR B0 Fd f, 0, 3=

- -00--00-~-0C0-—-009

ey =y Py e = B~ B e D
N

- —=—=-=-=-=-=-0000000 0N
- -=-—-0000---—-0000C9%

IF Rz CHANGE TIRST

X=0 x=1
LT 41 O
on ‘,,7(3!0 | N

| TF @u®G.2 CHANGE AT same Time

K ol

BUT REFORE Z AND By

ol Virotoly |

| ThH Q2= SHANGE AT fAME Tme

Vi A7 00
7/ i

o111y >

i el >0
o

B0 <1— oo

BUT  BEFRE = AND @,

LIl X T— 110!
0011 NL ool
[ 111 \}f\\\uol
oD \\\ ® loo]
TN
Qoll I\ Y ©Oool

2

| ) = ANY OmER cAgES WILL STAY Iy

/

THIR =TARLE {TATE F!NALLT

EREERNY rove B

Lo b X 010

z+ et et e
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Fond  all cyitical races a—dd cgc:le& ?/nfcr(iaww% cirei X -

Homesosrk
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G B MQ ot souwme R

nenenk cauc\ Yac=L. .

Homework _ no: 7 EE40 , 2.
The Jeém,u Aable :
G B AB 6o o\ A 10 ) L
o 18 : - e CJ«M%@ -?—ws‘k‘
co| 10 | O] ﬂf“ 4"le - @ chovge ‘F‘”*/ ./
= )
B .1'”\ /@ \! .@ QBr chomge ok same stiml |
C,té,(‘*\'e e \ rj' P .
ol [AD \ ol
y
e @)}
g3 ;
§§§ New we axe Fomg *o ft»«o( Ahe  oritical yaces Mﬁ o\ddes-
3 (> For stake ABRG,= 0COO (2>  For ARGIGy=000 |
&Z(; ,
3 1O ol
i &
o)
non-Criti cal Non—erificel
s (2 ABBL &ﬁ- oo (&) ABQ, Q.= 1000
epwy.ge S—
2 Cko.v\%e 'S:‘W\’ir
{I @D
‘&L ORGM%@ at same Tl . Non- e ritical
Criticel vace
=) ARG, Q2 = COO | ©) ARG Q.= llO]|
- G
qn, 1
s men—evik; eod TR .
cgde .
Ty  ABBUG.= ©O 11 (8) ABBLBL= 10 [ Q) ABGB.=1010
Ol O] e
<D™ ?;«m}r
I
B Q%df’ non-exrtkical
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PROBLEM 245 (conT.)
Fpualent statess (5,14> , (1,9, 12), €2, 11> , (4,13), (10,15)

Recluced fiew fable

XX 0o @] 10 Z‘ZLOO O 1y
() 2 4 10 By = =
g 5 2 - 3 4y =
b, 2. & (3 T g
— - @ o — — 00
g@ b B -
¢+ B cim i
[ % & @ 3 O\
T = 2 ~ -— 00
1 6 4 (9 - — 1
eductien B merger
R Yy Tow meng =
XXz 00 o1 1110 0o Ol _ii__10
a, | (13 2 M4 1o o - = -
b, 2,3 5 & 4 ® = ] o= g
€5 4,10 | € @ - — 00 1)
d, 5.6 ® G ¢ 10 o | ol =
e, TR ® 6 ® 3 ol = 80~
OR . ) ZZa
XX 00 O] o) oo O v 10
a 1,4 ®© z @ 1o oI — 00 —
b 2.3 5 ® 4 B - (1 — 1
e 5¢ ® ® 8 10 o - =
d 78 @ 6 5 of — 06 —
e 1o 1 6 4 © - g e

The  rminimenm — vouwd flow sable e net wnipoe
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245  Yor the Pollocsng primitive Flow able . f’ ol the eﬁu‘ua[ewt stable stotal States anel
recdluce Hthe Adble acc«:mé'a'}qgﬂy- C?am/o/ete sthe reduction by vow merper anal
Sthen dLerive o e@vresm}noéﬁz? cedput Aable . /s sthe mincmunt— youw /@/aw

Aeelole MZ”‘Q 2

p¢
853 Ol Il 10 i
A} 4 10 O |
5 (2 - 3 R
5 2 @\S @ i1
12 - 15 00
®) - g | = 10
4 (o + | 1o I
@ 6 g 3 ol
T - 3 00
@ H 12 10 ol
12 6 3 I
Q% @ — 3 I
z 4 5 0l
l - ™ 10 00
(i4) - 8 | .= 10
| 6 4 (B X

. SOLUTIONR PD‘(‘&I’)“’CTQ,”% e&mualemf stable #oted states:

(5,14, CL,T.9,12> , (2,650, (4,8,13) , (3,10,15)

=y =6 [0~ 10 . :
=9 [ Hat , 4 ~13, —4oobH
-12 | ~2—5—4=~4, |0o~I5
-9 | 6~1l ., 10~10

7—12 G2 5, 8 ~4 , 315
Q-12 | H=~2- , 13~4% , o~ |5
2-6 E 14, 3~10

2-11 5~5 . 3o~ 3

6-11 4~5 , 10~3

4-8 12T 5 153

4-123 | 12 ~1 , 15~10

8-13 M= 1 51 | Bell

3-10 Boasd2, | =6, [13=~]%3
35| E~1 ,2~6 , 13~4
10-15 12~1 , €~ , [3~4
5-14| 8 ~R

X XK CRH K KA
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266 Ope #gpe of clockeod P = flp-flop woks as follows s
On sthe ;emzé‘w? edie of she clock pulse (f xo O Aramsition) the ewtprct G
assumes the same gtate which :%eh ot D docl on sthe feaaé’-\:j/ edpe 7‘
#he clock pulee (0 #0 1 trancition) . The ewtput boes mot Change ot any

other sime . D mey eﬂ\m?e at amy time with yespeet Ao dhe eloek .
(Whern D G/\em?e& &M/ta/neows[g weth sthe ,éeoo@-&j eodie (?70 sthe cleck

D T &
j EF f‘ the  value D HAacl ;n»rmeo@u‘afelg #efma She e/iamye ehoull oltermcne sthe
E .

@ccf/mf afhye She lock /a,,(jse, Finol a wmincmuwm — veeo flow Aable -

DT
oo, | f I\ 10 a
(DT=60) | D 2 4 3 G
(UT=01) 2 I ) 4 T Q =y
(DT=10) 3 | & N © 0 |
(DT=11) % [ ] @ T O Er——
or=00) b5 ® é & i !
(or=o1) 6 ! ® 1 T i
(or=10) 7 | 5 é g @ ' |
oT=1) ¢ | | 6 ® 7 R
The minimum — vew f[eua able <
’T oo o ) 10 )
[ 2 4 3 o)
2,4 I ® @ 7T v
3 : 6 4 O o
5 ® & 4 T ' ‘
sl 1 ®© 7 | =
7 5 6 g @ |

O@?ﬂ /4//Wz>ne M Lorit  conclorctanel w%y hoe eoluticrs n text Aag
sthe same stable cotates eon fhe same¢ 1o . [ cond /"»m@ Scch

hree
an oxm7)l€ m Cj@frfsﬁ 24 . my M@rgej ~thre B i s
fow { ft' -f')-GV\ Hi’hqm@ﬂ -(*L?H q’( @

etc Ffor other we‘fjee(y Pitate
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25.2  Diake Q/arc;oyrv a&e:fnmeru‘f z?(’im‘m\rmé state vevriakble ]@m eacth <9/’>f/»€' ﬁ/@wmf

ﬂe”" sablec . /n ecack cage, B infeyval state variables are swfficdent &}eulaé‘

the /f mal Stete Hsebles n term ef Interms &/0 Pnternal Steteg .

@ | XiX: ) X
L 00 O 11 to ' 00 O 10
a @© 4 @ 10 a @ 4 @ u
bl I ® ¥ bl ® 6 @® o
clz @® 8 @ c | ® & 7 @
d| @ 9 @ dl =2 @ 9 o
el 3 6 ® 10 Qi I ®& g 1o
FJI® 5 7 @ f 18 & 1 -
| 2 6 @
Rl s 7 @
SOLUTION: (@) /QEﬁaA‘ vecl Traretions :
Columm 00 =+ k=& ., c—>dL , e-=f
column ©l v+ a=d , e-=c , F=>5b
colwmm 11 2 f>a . c—>b o dlse
coLumn (0O 2 a-c , e-=c, by =5 e
Zéghy &fm&s@ Kew )4@32;»»”7 ends |
Celumn 902 Ca’b P CC,,@()\«/) ‘(Q)f)‘/
SOl 0 2 CQ)qQ’)// (/C,Q)\/ 5 (5,3@)\/
Coluwm 1 11 Y Cd>f>/ , b,C)‘/, (d, Q)
COLlwmn 10y (@, € )'/ , ey (b, d>
Aae}fn,l
RIS Swtisfy: (asco L, Caf) , Cc.@), ce.f>
| XE2 60 o1 1110
[fle| a Q « &
: b o B I
“Then | C Ié [@
ac| d @ ® 9 @
X[ / e 2 &6 ® 10
bo@! § ® st 7 ®
fle X [ .
£ Z 4 o« _

(e}
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}(amewwé 21 4o /?P/nmeé Chesr

(b) QQ@m‘ve& Fyomsizions

columm 00 = e>a , f4»a, d>b, g=b , F>c .
coLumn  Of 3 as>d . b=f, cef, 3>F, e

couwmn 1| e, o a, K=o, cﬁ»g, e>q.
columm 10 2 ash , $>h, g5k, d>c, e»c, b>ec

%&iﬂ/}ff &fm,_eo() /‘267:«) &a?n.ﬁpe;n{@.

ooLumn 0 * (@, , K v Cb.L_g>/ Cf)c)v

"

(O&)OQ)\/ (b)sz)SE)\/ (Q)I{)\/

coLumn O

coliwmn ||

rr

(d>c)§)k)\/ (&JQ/%) o
Colwmn (O (ct,f./%/& ) ((D/Q)&,Q)

& Statisfy sy . (.00, ceshd, case,ho
C

|l | ‘/

7/{19/7’3 I
[g:ﬂﬁ %;Sﬁ: (b,gg)%) . (b,gf;%) N (o\)c,)ag?,&)
il [O (&) e)%) b (a:)fig,j&> 2 (b)c) &)“@ )
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261 Fondk 2l ?"%e Static Razarvds i he fo//awr‘ng network . For each Fazarcl,
&/Deecf’g the values of the varimbles whech are constord cvel he voriable whidl,

e Gﬁ»ﬁmf;n? . Inleeate —ﬁperu{ all 7[ sthese Lozonwels coclol e e&m7naf€o€ Ag/
cw@éh;f gates o sthe exre;t;ng netwawé. (775»“@ means HAhot you can aelol gedes

er fﬁi’e hy?m){" Ao sthe M as Ff WQ, Lot W cannel eémge a«wg of

Ahe eonnectrone in Sthe givere ne,t’wark,)

Soturion:  F¥= Q¢+ (b+d)-C Ca+ o).

= ¢’ 4+ abc+ bed +acd’+ ek’

K % ui
e MO\F < OF 10
00 /I/——-/-f? / )
ul
piss 7/
o | 1 §

fmm Ahe map,we can see that there e an 1- hocarel Befween
oabed =010l ool o)y | o’nt% c e eRamﬁmg
We can add a’bol term ok :ywla‘vd’ \‘rf‘ Hhe ’Y‘Rgf\kmesf OR. ?aiQ Xo

eliminate #he 6ne fozavel .

Ft = (a+c) [ 4 ad/+ ¥d]=ac’+ aasl 4+ ab¥d+Cc’s arcd /s Yeol

ab
‘K~ map s cdN\_o0 o1 1\ o
°o o106
6 ’C '"I ‘/
b ] S
lo i?@l
A =ervo ,&@zam? Between ooio ool oo, &yJ,«é b e o&ﬁAng'%y,

700 éé}”ﬁ At serm at gate L will oliminate he zoro Rararsl .




}L[ameu)ofé 24 40 g-p/nma Chlen 2.

S 5 SQUARE
S 5 SQUARE
ETS 5 SQUARE

¥
ET

Jhe /r’%//ew;nya ie_ he sutatic Karordle Jﬁe& ]%T Problesmy 26.1 .

END OF 26.1

6.2 Q& Find 4/(74:%6 sz:bt;‘c /ﬂazawd@ ’n  Ahe J%//ow}n? %etwork- For each Lazonel

Speeify sdhe veelues 7" m/not’ verialbles ool which vewioble e @ZM?;‘V‘?-
when Aaeonsl secwre . Afso Specify sAhe evcler m which sthe gate sectpput g

muet G&uﬂ?@ .
=p

b \ 1=0

o->1 = g
=) 1

Sdutions:  Ff= (@+ /> b+ Q)+ cdd=ab+ac +c/b+ /e +col

F*= (c/+ ') - (b + a/c )= @ccs + a’cd/+ bedl” + be’

K»)’naf) 7.§‘0.1\ F‘\' = k& & m@P for Ft/ - F%
&3"90 o1 1 \0. Q‘*wao © 119
= {7 Sl
ol T B
e T EnE ke
o | %7 oo

From map, we Aewe - 1-hazowsl between From map, we hoye O- hevzowel betwoes

QOO <S> 00 [0 m\% < e chon

A

:
Clo| <> ol e’n@a C s M\W‘ﬁ'-!
G[a*Q e&om?e for €10 1 1@ @@@@ i : Glcdrg @RM?Qg 43:»“ C+O—>i| s CD@@@

&

!
Spaks. GD‘M?Q% e AR @®@@@ ! Gatbe Chonges G c:1->0: @@ oo @
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b. 7here s aoé#%mm‘(’ Sazarvel which occura when the ol of the netwoné
cfcm?es )Qreﬂm O Ao T . &?pe@/@ sthe talues %ﬁ +the nylwwt‘ veerrables ﬁeﬁy\é
ool c7£18/e . In which ordler muet Hhe gate ccdputs  awitch m eroler

/%r%swwscw?

b =0
a - >0 0=>1->0

O =>| i
1=>0
©
g == 1=0 ® il
o’ @ o =1 O=> \=>0-=>\
=0 | =>0=>1—=>0
9 = | O=>]

c : !
10 Sl
7o )

go[u,t:‘erz: Incfedim of “Hhe netww% Shows hat Hhe o—n% Prym«}l‘ vovyialsl o

whsals cewlof couse a o%mwn%‘c Sazarel when it cﬁmf—es ce @
let a=b=0 . =1
tf C = o —= R ~+Hhen sthe ?a*e cw‘)k]eﬂfd“& £

OB ® 6

2

If C: 1 = 0O *hen 2he We ot Imi& :

ONCNONMNSHONCGRG)
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Last )‘(omewwf‘& Aes Ynim t ;

At For the fo//ow;noq CMOS  network mabe a table g;mj@dio*}j(?ﬂds Ch)y
What type of CMOS gate re thig 7
y +
.
Ao Gr -
i’D
S
==
(; > Qa2
>
£ § -0 F
Y
i
D D
Gl , ! }
2| Qs ﬁI @4
= S
&‘%&59@‘ 716 tructh “/%cble
A B F; (OR (CFS @3 @4—
Q O +V ON ON ofF o
O = | 4N 0 ON o= ON  OFF
+V 0O 0 OFFi ON OFF ON
Y- Y O OFF OFF ON o
F= (AtB) . <Co, sthe cereuit s CMES NOR
Sehf'—mtesz Ve =0 type F - ON ¥re N > onww
Va= 1 = Ype P > oFF WeEen = oN

(=)




TS 5 SQUARE
TS 5 SQUARE
TS 5 SQUARE

EE
E
EE

0 SH
0 SHE
0 SH

10!
20

42-381
42.382
42.389

naTionNAL K

&
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Lost Memework Assipnmenit 210 Berimei Chiow

A5, MOSFETs awn be comectedl o a regular pattern to form the memory arnay
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