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[Finite State Machine Design |

Des ign_Process :
B ngufe ouwt necessary <tatec from Problcm specification (e.g,)q counter
from O 4o 10O needs 11 states)
2) Deraw state gcaph
® Enumerate gdates
® Capture +eansitions between states and nputs
3) Add ou+eu+5 :
® Moore machine - outputs function of present state onl
e Mealy wachine- dw{‘fw“’s are function ot preseat state and fﬂFu‘i'S

4) Figute out number of flip-Flops requiced for implementation (minimum
H i< fOle (‘14‘ ot S’i‘a‘i‘egb

SD.HSSign states  (assignment may atfect +he numloer of "Fh‘p-'FloPS)

&) Construct o state t+able
* Develop e,cLu.q.h‘ons for next states

'7) Fiaufe, ou' Du“":u’t’—ﬁ
® Develop equations foc outputs (ditfecent for Moore s, Mea(y)

Ex: Count Sequence 0,q, s, 2,7 {fepeaty
I+ Tﬁ?u,‘l" le) Ou‘i‘Puﬁ' 2 and start count from There whea X=0.
Reset mpuwt go o 9 in the Seiuence

5 values in sequevice = S5 Si‘aﬁ?s (So - S.,')

RESET

]«Aoo(e

‘\‘ no [abel Since,
we go “+o S3 ;Y\depesnd?_f\.'\"
of any input

*= 1
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RESET

Meal#

Present Next Mooce Meal\f
Srate State Output Output
X=0 X = X=0D X =
So S O3 o (o) 2
< S, S, q q 2
S, S, 53 g IS 2
S3 Sy Sy 2 Z 2
SLI 50 53 7 7 ya

SYate Asgsianments

I) ASS\'T\ m erder of \normral o?e.{“ah‘ﬂta Se,ttu.e\nce {8457 4o think alootﬂ')
0¥ )

7) Assign ot candom

| or

3) Assign o minimize logic /cicenit implementation
or '
l—1§ Oone —hot eﬂcod[nﬂ

® use one flip-flop for each state, so an N-state FSM requires
N 'ﬂi‘)*'ﬁo?s (foss'a‘blj much 1ar3ef' Fhan loazN)

® Leduces Comfiexi"f\( of logic for Com?u+int3 next states and outputs
e Use when -Higuﬂopg afe fe.ia+fVel\/ clf\ecLP (e.ﬁ,) FPGAsJ CPLDs, e,+c.)
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o S) Groy code (reduces powec by feducing number of bit +ra.nsi+ibﬂ§)

Ex: Centinue previous example 4 ser(t,{e{r"ia\ state ﬂSSiaﬂmen‘l’

4

Present Next- Stote
State X=0 X =
QR Qo R TR QR QT Equations ¢
. _ ot o

5o O 00 o 0 1 O Q;—'X+XQ1_QO
5 o o\ o 10 o | T =x'R,R
Sz O 1 O D 11 O Y Q;\" = X + XJQ;_Q:’QO
S3 O 11 I o0 0 | + X'Qi&\@é
Sy | o0 o 00 o |

Now 4(1 one-Wot  state ehcodl‘\ncj = need § -FHP—’HDPS

P('BSen“’ ' S+a+e
Q '-{ Q3 QZQ| @o

Se O 0 OO\
St oooO0 1l O
s, 0o0loo0
S 0l O0oo

looo O

Next State
- X=0 xX=1
000 10 ;quoo
o010 0 olooo
Clooo OVIOO'D'
oD 0O Olooo
00001 61000

Ec{‘uw\'iows "
)
QF = Qy- X

- ey !
Q|+’&D X

R, = QX' + X

Qe = Qs X'
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Speed of Mooce vs, Speed of Mealz

Considec & microprocessor data pipeline —> +he  contvoller canm be an FSM
wab!. 20

\Z 9ate de\oglsl,

M '

__l,__ b
add,/ MUJ-\'/’
Sub Shift

Controllev

@ ' Mo ote
5\ A _ :

P

Maybe 2 -3 gate olE’«IGL\fS

: Lomaes—i' Patin ’
Older &)mf’w+ef5 ~50 3a+e, de(mf;
FTastest curcent ~ 15 '
computers
Sfecim\ purpose ~ |0
processors

o Eaciec o desiﬂﬂ o (ong ‘)er\ with a Meaiy wachine
0 P“re‘\’ combinational Pa-Hr\ Fropn ‘mpu‘i‘ “+o ou.“’{)u‘\'_ yieid& PoSs'lbly faster
decisions, but Po‘f’eﬂﬁ‘al foc hazards




