EEC 130A UNYTY 7 Amictnacajah [ Baas

B
b
g
2
L
I«

L‘?.'_L Multi-Level Gate C\‘rcuHS(

Level of o ciccuit = maximum number of 3a+e,s in series between
input and owH?u'*'

Sum —of - Products = 2L level cirenid (AND—OK)

Product -of = Sums + 2 [evel cirvcurt (OR - AN'.D)
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W\nx, doec level mattec 7 . Multi-level may hove Tewevr qates
5, Limifed number of inputs per gate (te., limited
-Fomin).
2, Limited number of loads (3q+es) connected +o
+he output of a 30.""& (I?mﬂ'e& ‘F‘aﬂow‘(’),

4. Delay * clf\anse. in the Input vartable value
takes +ime +o induce a change in the
0\;1-{-?.4—{- value (pggggsgiigr_\ dg|g¥), A cireuit
can't+ run Tacter than s slowect Pa:H,\.

Ex- Suppose each 34{%"& has a_ Pr‘opaga‘l'fon dehu/ ot [D0ps. The slowrest
O\Bla\{ 'FD(' ']’\/\e cirvewt ‘FO(‘ 2 q\aove, 'f”akes LfOOFs.
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[7.2. NAND and NOR Gates |

A logic tja‘\’e (or a(ﬁ-es) ‘\5/::(‘&. Funchionally complete if -Hf\e\/ ave able
‘o 3ene(a+e. O.V\¥ Boolean ’{'U\nr_-‘-iof\.

O?e(a+o(5 for mMminterm expansions ave ‘funcﬁowa!ly comple+e (AND)ORJN;;T)
Opef‘ﬂ‘f‘ofs for maxterm expansions are "FMV)C,‘{"FO\QO]\Y cowmplete (OR)ANDJNOT)

AND o not 'Punc-h'aﬂa{lx/ Complete (A A :}é? A/)

Can™ genevate
verse. .

OR n 0 " w (A+a # A')

NOoT (Tn\/er"rer) 'S ot ‘Func-ﬁom”\f Cample-l—e,—- Can*t genecate “+wo
MPLH* operorh'ons.

NAMDE are ‘F‘u\nc"riona!l\/ Comple+e,.
NoR.

Difficult —o prove directly but easier +do Say +hat we can aene(‘a'l’e,
. an¥ fun ction b\, it+s mm+erm/ maxterm expansion usiﬂf) AND, 0R  NOT,
and then mplement +hese us"nj NAND / NOoR -

vors 1 - £ >

AND :}E} %_ (De Moraan)

oR:

T L] e Deters)

—+ !

<« NAND /NOR arve functionally complete .
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Moving Between Diffecent Types of Two Level Ciccuits

S1‘ar+m3 with  Sum-of— Products -
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Ex. Multi-level NAND

=0 H:D OR-AND-DR fTorm
2 c

Conver+ us'\nj
# DeMorjars‘s Law and
X" =X id6ﬂ+;+7

Ex: Find mmimum 3 level NoR circuit +hat {mp|e‘meﬂ+s

Ff=ob + abd + acd ' o
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Want NOR-NOR-NOR ciccuit,
) Find AND-0OR - AND ciceutt —=> find OR-AND ciccuit then
factor using (x+Y) (x+2)= X+¥2Z

To find OR-ARND (Produc+-oF—SUm3)) nse K-map for £':
£'< ap + ad’ +able!
£=f"= (a+b' ) (a'+d) (o' +b T <)

§

X=za  Yed (—z—abm

BN
il

(a 3" (a’ +d(l+c)) H levels

"

(a+b') (Q} +db +dc) 2 l\evels
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Replace AND with NOR
e_rLuiValefﬂ:s (Pe Mofﬂan\-"
£ Laws)
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