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g AND Using only I'AND Gates
gate can be replaced by NAND gates as shown i
a NAND gate with its output complemented by a N
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nting OR Using only NOR Gates £

can be replaced by NOR gates as shown in the figure (The OR is
aNOR gate with its output complemented by a NOR gate inverter)
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enting AND Using only NOR Gates

ate can be replaced by NOR gates as shown in the figure (The AND gate 15
a NOR gaté with all its inputs complementeéd by NOR gate inverters)

.onnected to the input signal A while all uthu'm _

(A+B')'=AB ;

)R gate is a universa! zate since it can implement the AND,
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rod-input NOR gate.

) gate is equivalent 1© an inverte
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)R gate is equivalent to an inverted-input NAND gate.
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» NOT gates in series are same as a buffer because they cancel each otheras A’ =

A
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.o-Lc\ el !mpkmn nta
 have seen before that Boolean functio
plemented using 2-Level implementations.

ns in either SOR-or POS forms can be

*SOP forms AND gates will be in the first level and a singlé OR gate will be in the

ond level.
' POS forms OR gates will be in the first level and a single AND gate will be in the
ond level. ' '

ote that using inverters to complement input variables is not counted as a level.

e will show that SOP forms can be implemented using only NAND gates, while
forms can be implemented using only NOR gates.

is is belst explained through examples.

mple 1: Implement the following SOP function

4 F=XZ+Y'Z+X'YZ
an SOP expression, it is implemented in 2-levels as shown in the figure.
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n the shown

ihg two successive inverters at the inputs of the OR gate fesults in the
ne will not

valent implementation. Since two successive inverters on the same li

an overall effect on the logic as it is shown before.

animation in authorware version)

ssociating one of the inverters with the output of the first level AND gate and the
ementation is reducible to

with the input of the OR gate, it is clear that this impl
el implementation where both levels are NAND gates as shown in Figure.

) A N S g
LHIR e |
Ll

. . X' < )

11
|

Y

/ e

‘, ple 2: Implement the following POS function

| _ F=(X+7) (Y'+Z) (X*+Y+Z)
ng a POS expression, it is implemented in 2-levels as shown in the figure.

) H :
ing two successive inverters at the inputs of the AND
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e, itis cle
W levels are NOR gates as s

both

OR functions:

: 3: Implement the following function
V212 or

+¥Z+XYZ

in SOP form, it can be implemented by using NAND-NAND circuit. -
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. s . . ).
wer arithmetic and data path for digital signal processing (DSP).
b Gate Arrays (FPGAS) in CMOS technology.

application of reversible logic lies in quantum computers. , ; el

ates perform an elementary unitary operation on one, two or more two—state _j"

ence quantum networks also. -
arithmetic operations cannot be directly dedu
(classical logic gates such as AND or OR are




