Digitalna vezja
UL, FRI

Vaja 1 Boolova algebra, logisim, breadboard




1 Boolova algebra

X — mnozica elementov: x,¥,0, |, X € X;
O — mnozica operacij: konjunkcija (.), disjunkcija — (), negacija (")

P — mnozica pravil (postulati):

Zaprtost: Pl: x vyeX
PI*: x.yeX
Nevtralni element: P2: x v 0 =x
P2* x.1 = x
Komutativnost: P3: xvy=yVx
P3*: x.y = y.x
Distributivnost: P4: x vV (yv.z) = xVy.(xV 2z
P4 x.(y vz) = (x.y) V(x.2) =x.yVx.z
Inverzni element: P5: xvx=1
P5* x. x=0
Stevilo elementov: P6: x+=y



Lastnosti:

|dempotenca: xXVxV.Vx=x
X.X oo . X = X
Absorbcija: xV (x.y) = x
x.(x Vy) =
Asociativnost: xVvy)vVz=xVlHVz)=xVyVvz

(x.y).z=x.(y.z) = x.y.Z

DeMorganovo pravilo:

X1 VXy.n VX =X . X9 eea. Xy

X1:-X3 e Xpp =X, VX V- VX,



Primer:

0 Z uporabo postulatov dokazite enakost x V1 = 1!

xvV1i=(xv1l).1 (P2%)
=(xVv1l).(xVx) (P5)
=xV (1.%) (P4)
=xVX (P2%)
=1 (P5)



Naloga 1: Poenostavljanje logicnih funkcij

0 Poenostavljanje logicnih funkcij z uporabo Booleove algebre

2 Primer:

flx,y,z)=x.y.zVx.y.z=x.z.(yVy)=x.z.1=Xx.z
f(x,y,2) =X.y.zVX.y.ZVXx.y.ZVX.y.Z =
=x.zgVy)Vx.y.(ZV z)

=X.ZVXx.y

0 Poenostavite logic¢ne funkcije.

l.
2.
3.

f(x,y,2) = Xx.y.zVx.y.ZzVXx.y.ZV x.y.Z =7
fx,y,z,u) = x.y.zuVvVx.y.zuVvVx.y.ZzuVvVxy.zu="
fx,y)=xy Vx.y =?

f,y,z)=(xy vVy.z)V(xVz)=?

f(A,B,C,D) =A.CV(A.B VA.B).(CVA.D) =?
f(A,B,C,D) =AVC.(ABVB) VC.BVD =?




Logicna vrata:

Negacija NE (NOT): x —I>0— %

X=X =~X

Konjunkcija: IN (AND)
X&Yy=XAy=XYy

Disjunkcija: OR (ALI)
XVy=X+y

X X

0 I

I 0

X X.y
0 0
0 I 0

I 0 0

I I I
X XVy
0 0
0 I I

I 0 I




2 logisim-evolution

O Nacrtovanje in simulacija digitalnih/logic¢nih vezij

i File Edit Project Simulate FPGA Window Help main of Untitled - Logisim-evolution v3.7.0
Design  Simulate kIAlDle‘*DDW D‘*D‘*lﬂﬁ
B untitl...
ﬁmain
i Wiring
o Gates
o NOT Gate
{> Buffer
- AND Gate
> OR Gate
> NAND Gate
= NOR Gate
- XOR Gate
L XNOR Gate
ft odd Parity
¥l Even Parity
> Controlled Buffer
{»- Controlled Inverter

=1 naoa



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

Naloga 2

0 Narisite vezje v logisimu x[@p—T>0—9—T
yBH—>o _/
f
z[6] >0

0 Zapisite izhod logicnega vezja (f) z operatorji NOT, AND, OR

t = xwytx-xtz

0 Zapisite pravilnostno tabelo
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O Narisite vezje v logisimu x[0] > ?

z[6}

1>
y[@F——>0 )}
>

0 Zapisite izhod logicnega vezja (F) z operatorji NOT, AND, OR

F = (x+z)-(y+x)-(=xt+z)

0 ZapisSite pravilnostno tabelo
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3 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 (+)
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Naloga 3 Realizacija vezja
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