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l%'g Gate Delays and Timing Dagrams [

In "steady state™ (after “enough™ Hime) logic gate outputs will reach
A ‘Ff)(ed 'FE‘(\CL{ value . However) + dnkes some +ime ‘bﬂe"' Fheve.
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output +o Chamje, atter tnput Chanaas
o =1 1—=>0 = propagation delay
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Show dela\’ with a Hwming dlaavam
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l%."i Hazavds in Combinational Loo,ic,l

Static L Hazard exishe ina legic civent it e ou-i-fw-\' 'S i-,; momenf\'ar\'\y
goes to O, Hhen cetuns do sedle at L when a single japut changes:
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Static O Hazavrd Ou-t—fm‘f’ momen-l'o.r.‘lxi +ransitions 4o A4 when ini-Ha”n\/ O
and ‘Finalle se‘}‘”fnﬁ o O)
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Fix hazards by covecing all adjacent 4’s
with  “heic own 9group.

There will be No Stoatic 14 oc O hazovrds within
o %TOUP.
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Dynamic. Hazords pccur when an output makes odditonal (+hree or mofe)
+ransitions when i+ s expected o +ransytion From O=>1 o 4 —=0.

O0-=1 1—>0

Dynamic hazacds pccut with yulti-level civeuits where “here arve
mMultiple paths from Wputs 4o outfputs,

Methods +p fix ctatic and A\,rnamfc, hazavds work ovﬂ‘f for smgle, bit
nput transitions,

Fix dynamic hazacds with static- hazavd-free 2-level civeuits.

Ex: Multtiple ]Y\pwi' bi+ +ransitions.
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Some other names for possible lou.ﬁsz
Gliteh  jc an unnecessavy (uSwall Unwanted) pulse at the output
of o combimational logic ciccuit (eq., static 0, static L

hazards)

Runt pulse 15 o brief +ansition thot doesn't reack all +he way Fo o
valid logic level for 4 o¢ O




