FecC 1BO0A | UNIT IS |Amivdhacajah /Baas

50 SHEETS

22-142 100 SHEETS
22-144 200 SHEETS

22-141

’IS.\ Elmination of Redundavt S’\‘a‘f‘e_sf

Wi can Sl‘mp[EFy state machine design 19)1 ﬁ'ﬂdmg and removing eq’uivaieﬂ‘('-
states.

Ex- Y state FSM
1 nput
2. GM+P¢+S

| Moore  machine

Can be reduced o !

52 is ecz'u{vo.fen"{'
+’D S]

< =

("z.‘gb

Number of states: 4 23
Numbgr of requived ‘H;P”{IIOP3I 222 5 but {‘ﬁPw\' now has a "don't
care " conditisn {—{-r"aﬂs\";fon Hrown So “+o S\> y So legic can be :-::.‘-m]cier,

How do we determime H S, i< ez[u'lvaleﬂ'f' Ao S\?

Llook at¥ +he

5“”'&’\'& +able.

“Present Nex+t  State Fre sent Check :,
State _A=D A=) Ou‘f?;,d' Qw'(’[erf came & Yes
-0 S2 S O\ Nex+ sates 3@\_@_? Yes —
S] 53 Same. S\ I Same Sl con't be d‘is*;"“ju;oi‘.\'\ei
s 4 Ou+PuJ€'S fom 32 Since ow“Fu’\‘g
C2 Sy So 1l ace samel
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This “row matching™ procedure s not  sufficieat fo find all equivaleat
5+q+€5- .

Tests for Equivaleat States

I. TImpossivle 4o 4ell Hhe states apar't feom obSe(vmﬂ mets and owf”Pu(tS
of ciccurt {f_’ﬂ 5 and S, Acom a‘wove)

2
IC. Test Procedure: State p = State 9

M (a) Stack in Stafe p
(b) S+a(+' T stete CL

‘]_DTr}l all Possible inpud’ SELLLaeﬂce, com‘r{ma+fon5
3) if outputs are always +he came, states p and q ofe eguivaledt.

This yproceduce (s BAD , because step 2) requifes an infinite number
o ?nPu'i’ samples. o ‘

: - F and only i+
I . (Theorem !S,j_) /—7 ' T

States  p and 9 ofe egquivaleat (p =q) Hft Afor every Single tput
.X) +he ouwtputs are +the same and +the next <tates ave

gquivalent
Notation @ A= ﬂuﬁ:uﬂ"g >\(PJ>(‘> - ).\(CL)X)‘

% = next states g CPJX) - g(i)X)

]_ 5.3 Twmplication Table

A tobust method ’Fof findin e{w‘wa!en'{" states e to uce an 'lmp'[ico.’f‘ian
Yable (chack of qufs betweenn S’*‘a“-"es)

Check each pair. for eq}qule{w@ b\, clr\eckuﬂcj (_ﬂ.) Same our‘rfm'i’s and
(2) equivaleat wnext states.

Ex: Duppose we have S states, A,8,(P,and E. To check all pairs, “here

22

are 5xG = 2% cDmbma'hons How many ace unique (le how many  do
we veed to check)?, '
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A Y// / A-B Sawme as %"‘A)Q_‘\'c.

g / A =R Foc all states g

c ></ = C

») >< _ D —I

£ £ L1
ABCDE ABCD

TF two states have different 0u+pu+5 =y NoT e_ctuwa.\eﬂ""
T 4wo <tates have Jhe same omLFqus =2 MAYBE eguivalent, but vou must
theck next states

Tmplication Table Procedure x

1) Make chack of boxec for each paic of ctates

l) Com?a(e, state table vows for each pair.
a) Diffecent oubputs = put X in Twplication Table lbox.
Io) Same ou-{-Pw}s = white im!:\iei paic ™to box .

%) Repeat, until no more new X's ace added.

) Aoy box which does NOT have an X indicates a paiv of e‘iui\}cﬂe{\_{'
states.

I

Ex % State wachine discuscel above . 4 states > So S\) SZJ 23

N, Ttecation 4+ Add X5 to diffecent oudputs, label
5‘ implied  pairs .
52 SUl X
Ss — S, | W M
S > 52 S5 K KK
So S

S? :
Ttecation 2% No new boxes can be crossed off, no new Xs added.

Thefew‘:o(e) S) = SZ (t\lo*"e, +the jndexed paic is ettu‘.\fqlen‘i‘_i not +he if‘nphea{
' paic in +he Ioox).
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g__'. Present State| Next State Present output
X=0 X =1 X=O X =\
A A E [ 0
B - F o) o
C B H o o)
D £ ~ o) e
E D A o I
F @ F | |
&) D H o) |
H H G | 0

K= st pass Xs

3] p
X X7 2nd pass Xs
G-
C X EéK
o | SRR
L A=K ?} E{ui\falen“‘ Shates
£ E=G
XN DR X
AR EIESR"
A_
e XX AR X
_ A-H
H E_&JX NN ED DY
A B C D E = G
New state “able : Preseat State | Next State | Present Output
_ X=0 x=1 X=0  X=|
(No G )R states A A £ ( o
H ceplaced with A &) C F 0O o
in Next State . < & @ o} o
& gone) D E F o] O
E b A o 1
F ® F | \

- EX Suppose the Fsm specﬁ"ie(}» by +he origial state +table " initially in

State B or state 6- Fwd a 3 cycle sequence &€ mputs o digh‘nﬁuisl\
Heese jmitial conditions by 4he corces pondiﬂj output sequence..,
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Civeurt 4 Civeurt 2
Time  Imput (X) State | Output State | Outpul
o | B o G(e) | <« Dﬁs-t'ingurshe.d in
first cycle’.
T \ = | HEA)Y ©
TZ | F \ 6(? |
e%uivalen+
thﬂ'&S

[15.9  Guidelies for Efficient State, Assignment |

ClSS\lgn ments,

When designing an FSM | we Waﬂ—}" 4o look for officient state
Ex. We have S states ; we want v use the minimum pumber of
H]P— -Ffops (3). How do we assiﬂn the states?

One approack * place L's on the Flip-Fflop mput maps in adjacent
boxes +o help minimize terms,

Plot next states n a Karnmudk Map o help malke ad’;acen‘\’

bx’ exactly one b+,

AL
C oD O\ 1

1D

state 0SSifaﬂMen+s. Adjacent chatec  differ n their agg;}jnmeﬂ"l‘s

S+a+e, F?IP - F’f{:ps

1 5, | 5

RESET

Beneticial 4 Pu’f" the ‘(Reset™
clear input oF +he flip-Fflops 4o initialize The FSM).

Se —> ABC =000
adiacea‘l" O.S‘Si'ﬁﬂmeﬂ'{'s
9, —> ABC = ool

state ot 000 (L\Ja Can Wse +he
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How we assign states will affect e wmplexiﬁ-\/ ofF  combinational
fosic. Some 3u£del(nes P

Guidelive T. Different present states ‘ETV‘\I to group together.
Same input = Sawme next+ state

Guideline T, piffereat next states of g—rf\l +o group fogether.
one preseat state .

Guideline TT. Diffeveat present states
Same o»d’i)ad‘s e al ?npu‘l’ T{1 ) ﬂfoup 'f‘c)ﬂe.‘{"hef‘

combmations

Ex: Pw\‘\”ina v oall ‘i’oge:l’hef“ v a sequence detector | Me:zl\f ;mpie_men+a+c“on

X—-——-—él ...-.—.—)-E 2:1 -I\‘F{_ x:-soo oo <18 X:.ou!O!

Exp,mP\e, o?e(‘a{‘\'ov\—*} X7- olol | o)
2z pooto |

reset
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State Table ©
Next State Out Pu-{' Z=
Present Stute K=0O K=\ X=0 X=1
So begin™ Sy Sq o) o)
= o™ ©Sy 52 o 0
Sy "o Sg Sq o o
Sg "cfaa}“‘ Sg Sy I o
Sy , ’1“ Sg Sy o o
55 [o S\ 52_ (@) |

Determing onumber st 'Ff.[P’Flops and encodi‘ﬂﬂ of stateg -
Minimum binary enceding | & states > 3 FFs

Use %ufcle,l{ﬂe.s for  state encods’ﬂcj:

Guideline T Group Preseﬂ+ <tates with same next state for a given
Wput.

(50)5\3353 —> next state S, for X=0
(S5,55,5) = hext state S5 foc X=0

(50,55, 5) = next skate S, for X=|

Guideline TL; Next states of pnzsen% ctate 6rouped_ fogether
Next States of Se = (StJSLh
Next sStates of S1,5¢ = (S.')gz_) X 2
Next states of S, = (Ss, S.)
Nex+ States of S3, Sy = (55) S:.O X2

Guideline T . Grouwp present states with sSame ow{"fu‘f’ tor @ given Mf’u:l‘

(SO)Sl) 52)5.1) — =0 a!\,\,'a~15
(60, S|) 51)511)55\‘) —= 270 —Fbr X=0

(S0,8,,82,53,54)> 220 Hor x=|
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Make state mappincj using Guide live T ah:l, assigning Se = 0600.
Flip-flop outputs labeled A,B,C

AB
C\ 0o o 1\ 1o
= 59 Sl 55
Ll 3, Szl Sy

Reset state

Now desi%n combinational Jogic. for next state !ogfc;

AT A
M| o)
[l c
INEE
Present Next State Output Z
State X=0 X=1 X=p X=\
A g C A+ 6+C‘l' A‘i’g-;—ci'
Soe O O O I v o | o | @) o
53 o o | | 0 o IO\ | O
¥ © | © Ko XK K XKoo X K X
X o | XXX % x X X X
S | o o [ R U R o !
Sy | ol Il oo | ol o ©
=Y (I | e [ O o)
S, 1 | o0 O ol o 0
Ag
L Desiﬂﬂ At Lo:jic_: cy& 0o O\ 1 1o
ool | N |
ol I

]

B

<

Use wminterms and Simflf‘f“\/
W"“'\ a\aeb‘(‘oﬁ.

/
AT = BCX

AT = (Bex) = gl+c’+ x!

A= g rcax!

B

[

%D ®
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