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Boolean operations & qates

Al olig?caﬁ Opexrations cam be Yeduwd to opeaations
on ‘0"'s aud "{*'S = boolean operatins

Gares = basic bu,(ﬁob\tﬁ blocks that perform
Suple boolean operatibns ,€-9. AND | OR, NOT, et

— gakes cam still be quite complicedted sice
(transistors, diodes | caps  ete.)

— o need to L,uo(9 about their Mternalc
= h;i(aﬁer level abstraction
— $ee spec. Sheets for plout | etc
NOT  (ompliment, Wverter)
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Multiple inputs AND

At
. X =AvAz. An <= TRUE f all mputs TRUE
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y i ) X=RitAgt. *An <D TRUE aff any mput TRUE
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Application of. time dependent siqnal
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— Cmﬁ OonL: cated —foﬂ, Can be il/rztpl@ﬂéw’(?@{ L(SMﬁ the
basic gates
— TC's wsually come with Severall Copies of gates , eq.
fuad 2-m AR on a Sugle chap

— AND ,0R , NOT afe ot V@(j e-)cft"(;i@u:t b/c fﬁpi(aﬂ
One needs 1o reuse (mux) different IC's with Spare/
unused gates

Universal  qatkes

- Smgle ijpe allows to Wplement m"bitm,}ij fen
— Moye eﬁ.oac,f (7[%6( dups) = Wore pcpw(a,r
— two basic tﬁpes: NAND and NOR
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De Morgam Theotem @

A+ =A DB or AB =A+R
A\T@(naj(t\liﬂﬂ

B =AR or A+ =AR

two ﬁeps o *Tan%rm CU%:M ciruut o an equivilent
) Swap AND with OR and vice versa
2) et  all mputs and owtputs

Excu/u,ples
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Rules 0( Boolean ai%eloro\

AA =0  A+A =1 A-B=BA A=A

AD =D At0O =A At} =BtA A(B+() =AB+ A C
Adl=A  Axt =1 AR =AB)C  A+B.C=AB)A+)
AA=A  A+A =A  At(B+()=(A+8)+C Tprove 1t Usg
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