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DicrTAL DeEs|I N l

mp ComBINATIONAL NETWORK
It's a logic nelworK f’or which tThe oulpuls
depend o ly . tue preseaT inp wls apple d
Yo the circwr z.

w) Scaven7iar NETwWoRK _
/t's a /o(g/c, networ k for which the ou fpw 7s
depend no? only on The preseal mpuTs fnf'
also on the /Dqu h/'S/“Dry of the InpulS

/n gene ra // a comp lex 41'9 rfal circed 7"/ will
be built by Someée mix 07[ Comr bina Kowa /
and SequenT/a// elemenl/s .
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PS = Pre:enZ‘ stale
MS = nexT sfate

Genertc Moded of a q‘r‘gz’&/ circelt
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T4 s an e (a#f}"ﬁgﬁareﬁﬂ Sz:z:age elevment

(-fhe /’npu‘f is capfured when ¢ confrol s:gna/ has
an edge . You don't care whaT happen to tue. mpud

before and after the éedge D.

=) LATCH
It’'s a (level ﬁﬁyge/eol aforage eleimeunt
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Aveid Msing /atthes [

the oufput can fpjgle several trmes
per clock cyele (— power dissipahon )
less you cCon verl
( b9 over head 1~

they are untestable wun
them in Scan-latches

term of area ).




TimiNG HAZARDS

In order To stu o(j Yhe /ogfc fun cthou o'[‘ a
Combina honal npnetwork , The circu ' dela y
con pe /gnored . “This means thaTl

we can prediel? the logic {'unaﬁ'ou, simply
lookc'ng aT Tthe gfeﬁcfy-—sfak bebhavior of
the combrmahonal nefwork ( rn other nwords
we assume Thal the japnls of Ythe creeil
are.  sTables , no céan;es occur ) .

(/nfor?"unafel7/ because o# the alc'-f-f&f‘e"r _
Propngah’om delays on the Pa?‘hs frow inpul

to ou?‘puT/ when aun inpuT o&an;e,/ unwanled
transients ( a4 short pulse ) may appear

at the ouTpul before  The sfeac{g-sfafe behavi'o
is reached.

If the short pu/J‘e (9/1:1‘0/;) occurs on  a
contvol signal (€9 the WR of & mewmory or the
cLk of A f/zp-{lop) the effecd can be

dicastrons .

A c:/fga"f&/ ciceuit with a ansient behavier
diffecent from the state (sTRady- sia fe )
behnl/lb r /s sard 7{D ha ve an ﬂ#fﬁﬂb .
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Pra-h'c'a/ S‘O/h'*l‘olﬂ 7‘” '/’lre /)ﬂ’z‘are/ Pf‘oé/em

for a Complex com binathouna nelwork,

-Fthit'wg and &/I'lrm:'naﬁ'ng hazards can

be quite drfficult and Hwme CQn.S'ul/Ml.Mj‘

5r‘7‘una‘f'el}, F we burld our cf{g/ﬁz/ syslen,
in a Synchronons and well-strucTured. weey we do

not mneed to carry on +the hazard

analysis | fo makKe swure ThaT our 97.572:44
IS relrable.

In a synchronous syslew, , all the inpuls
o a combrinahonal circest change.
at well-defaned insTanls ( ruled by the
SYS'TQM clock )/ and Tthe 0(47;0:47?5‘

are not ”"taken’ m Considera Aou until

they settle +o  +he Sf‘eaoly stale value .
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