Digitalna vezja
UL, FRI

Vaja 1 Booleova algebra, logisim, breadboard




Postulati Boolove algebre

Zaprtost: P1: x Vy€eX
P1*: x -y € X
Nevtralni element: P2: x v 0 =x«x

P2*¥: x - 1 = x

Komutativnost: P3: xVy=yVvVx

P3*¥: x -y =y x

Distributivnost: P4: xV(y-z)=(xVvy)- (xV 2
P4*: x - (yvz)=(x-y)V(x-2z)=x'yVx-z

Inverzni element: P5: xvx=1
0

P5*: x- x =

Stevilo elementov: P6: x £y



Lastnosti Boolove algebre

Idempotenca: xXVxV ..Vx=x
X X .o "X =X
Absorbcija: xVi(x-y) =x

x-(xVvVy =x

Asociativnost: (xvy)vz=xVvV(yVvVz)=xVyVvVz

(xy)z=x-(y-2z)=x"y-z

DeMorganovo pravilo: X, VXg.. VX, =




Naloga 1: Poenostavljanje logicnih funkcij

O Primer: f(x,y,z)=(-y Vy-z)V(xVz)=

=xX-yVvVy-z-xVz= DeMorganovo pravilo
=X -V Y Z-X-Z= DeMorganovo pravilo
=(xVy)-(§VZ2)-x-zZ= DeMorganovo pravilo
=(x-xXx)V(x-y)-(yVvz)-z= Distributivnost (P4¥)
=(0vx-y)-(yVv2)-z= Inverzni element (P5%)
=(x-y)-(yVvz)-z Nevtralni element (P2%)
=X-y-Z Absorbcija

0 Poenostavite logic¢ne funkcije:

f(x,y,2) = Xx.y.z2Vx.y.Z2VX.y.ZVX.y.Z =7
f,y)=xy Vx.y =?
f(A,B,C,D) =AVC(C.(ABVB) VC.BVD =?

i

w



Naloga 2: Realizacija vezja

0 Zapisite izhod logicnega vezja (A) z operatorji NOT, AND, OR in ga
poenostavite

0 Narisite vezje v Logisimu

O Vezje realizirajte na testni polosci



Nacrtovanje in simulacija digitalnih vezij

O Logisim-evolution

https://github.com/logisim-evolution/logisim-evolution



https://github.com/logisim-evolution/logisim-evolution
https://github.com/logisim-evolution/logisim-evolution
https://github.com/logisim-evolution/logisim-evolution
https://github.com/logisim-evolution/logisim-evolution
https://github.com/logisim-evolution/logisim-evolution

Testna plosca (ang. breadboard)

O Oprema |
USB napajalnik (5V)

Tipke




W v

O Povezave na testni plosci:

Vzdolzne povezave: Gnd (masa) — ¢rna (|), Vcc (napajanje) - rdeca (+)

Precne povezave: mogra
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Realizacija vezja

0 Cipi iz druzine 7400

. NOT (7404)
mimimimiminin

. AND (7408)
[l 5] [ 7] [o] (5] (3]

o] L

Y

)

OR (7432)
[l [l [ [1] [l (5] [3]

EN
) [
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