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PORTE LOGICHE ELEMENTARI CMOS

T Voo

A o——
: : . . Rete di pull- ’ i ’ali ;
ingressi logici b ”(PL[;:I; up connette |'uscita all’alimentazione Vy,
C o—
——— o)
A Rete di pull-d
. . . . ete di pull-down .
ingressi logici o (PDN) connette I'uscita a massa
Co——
Figura 14.27 Rappresentazione di una porta logica a
tre ingressi. La PUN comprende transistori PMOS e la
e PDN comprende transistori NMOS,
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PORTE LOGICHE ELEMENTARI CMOS
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Figura 14.28 Esempi di reti di pull-down.
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PORTE LOGICHE ELEMENTARI CMOS
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Figura 14.29 Esempi di reti di pull-up.
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PORTA LOGICA NOR CMOS
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PORTA LOGICA NOR CMOS
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PORTA LOGICA NAND CMOS
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PORTA LOGICA NAND CMOS
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PORTA LOGICA NOR CMOS
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PORTA LOGICA NAND CMOS
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PERCHE' E' PTU' CONVENIENTE UNA
LOGICA NAND CMOS DI UNA LOGICA
NOR CMOS?

Assuming a symmetric equivalent inverter:
- worst case: longest propagation time
- best case: shortest propagation time

AREAyog, = AREAM]NN(I + 2.5N2)
AREAypp = AREA);yN(1+2.5N)
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occupied area (assuming unitary MOS area)
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NAND Gate - best case symmetric equivalent inverter
NOR Gate - worst case symmetric equivalent inverter 7
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TEOREMA DI DE MORGAN
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TEOREMA DI DE MORGAN

ESEMPIO  ©I APPLICAZIONE DEL TSOREMA DI DE Worgaw)
Y:A:BeC + C+D

: A-B-C
—o sostituaione yoFfle AND —» 2pplico L Teorema o DeMlovgan
MY Eae B =R B

E:E'E A a-Bc
 J—

‘L: - } }Y

e <D "—t‘: ZD

aneRe Jl NoT ¢ reslisaebile comuna
mﬂ wm 'mgun; wukuruu®l fita

e P

0

C'D

AN . L .
'L'v/z"‘:;::x::::::: C. Guazzoni, Fondamenti di Elettronica



PORTE LOGICHE TRI-STATE
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PORTE LOGICHE TRI-STATE

O SEGNALE DI ENABLE ATTIVO ALTO O SEGNALE DI ENABLE ATTIVO BASSO
vdd vdd
EN o
Oy - | M4 EN
~ M4
-
IN : " ' s
vdd
M2 M2




PORTE LOGICHE TRI-STATE
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