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1. Scrivere il modello VHDL (comportamentale ¢ dataflow) del componente MUX2 descritto dalla
sequente specifica:

Ingressi Uscita
MUX2 SEL A B y4
A 0 0 ] 0
Z— 0 1 - 1
—B 1 - 0 0
SEL 1 - 1 1

entity MIX2 is

port (A, B, SEL: in bit;
Z: out bit);

end MJX2;

-- nodell o conportanental e --
architecture ARCL of MJX2 is

begi n
P1: process (A B, SEL)
begi n
if (SEL = '0') then
Z <= A
el se
Z <= B;
end if;
end process P1;
end ARCI;

-- nmodello data-fl ow --

architecture DATA FLOM of MJX2 is

begi n

Z <= A when (SEL = '0') el se
B ;

end DATA FLOW

-- nodel l o data-flow --

architecture DATA FLOA2 of MJUX2 is
begi n

Z <= (A and not SEL)or (B and SEL);
end DATA_FLOAZ;
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2.

Scrivere il modello VHDL (strutturale) del componente MUX2 descritto dalla sequente specifica:

EN%T_SEL

INV

A
MUX2 EL —o
—A
Z_
SEL

entity MIX2 is

port (A, B, SEL: in bit;
Z: out bit);

end MJX2;

-- nodello strutturale --
archi tecture STRUCT of MJX2 is

component inv
port (A in bit;
Z: out bhit);
end conponent;

conmponent and2
port (A, B: in bit;
Z: out bhit);

end conponent;

conponent or2
port (A, B: in bit;
Z: out bhit);
end conponent;

signal NOT_SEL, Z1, Z2: bhit;

begi n
ul: inv port map (SEL, NOT_SEL);
u2: and2 port map (A, NOT_SEL, Z1);
u3: and2 port map (B, SEL, Z2);
ud: or2 port map (21, 22, 2);

end STRUCT;
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3.  Scrivere il modello VHDL (comportamentale e dataflow) del componente MUX4 descritto dalla
sequente specifica:

Ingressi Uscita
SELO SEL1 A B C D Z
MUX4 0 0 0 - - - 0
—A 0 0 1 - - - 1
—iB 0 1 - 0 - - 0
—c Z 0 1 - 1 - - 1
_Ip 1 0 - - 0 - 0
SE}:I/ 1 0 - - 1 - 1
SELQ 1 1 - - - 0 0
1 1 - - - 1 1

entity MJX4 is

port (A, B, C, D, SELO, SEL1l: in bit;
Z: out bit);

end MJX4;

-- nodell o conportanental e --
architecture ARCL of MJX4 is

begi n
P1: process (A, B, C, D, SELO, SEL1)
begi n
if (SELO = '0'" and SEL1 = '0') then
Z <= A
elsif (SELO = '0'" and SEL1 = '"1') then
Z <= B;
elsif (SELO = '1'" and SEL1 = '0') then
Z <= G
elsif (SELO = '1'" and SEL1 = '1') then
Z <= D
end if;
end process P1;
end ARCI;

-- nodell o conportanental e --
architecture ARC2 of MJX4 is

begi n
P2: process (A, B, C, D, SELO, SEL1)
begi n
case (SELO & SEL1) is
when "00" =>
Z <= A
when "01" =>
Z <= B;
when " 10" =>
Z <= C
when "11" =>
Z <= D

end case;
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end process P2;
end ARC2;

-- nodello data-flow --
architecture DATA FLOM of MJX4 is

begi n

Z <= A when (SELO = '0' and SEL1 = '0') el se
B when (SELO = '0' and SEL1 = "'1") else
C when (SELO = '1' and SEL1 = '0') el se
D.

end DATA FLOAL:

-- nodel |l o data-flow --

architecture DATA FLOA of MJX4 is

begi n

Z <= (A and not SELO and not SEL1)or (B and not SELO and SEL1)
or (C and SELO and not SEL1) or (D and SELO and SEL1) ;

end DATA FLOWZ;
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4. Scrivere il modello VHDL (strutturale) del componente MUX4 descritto dalla sequente specifica:

MUX4 A __ZUXZ
—A
B ‘Mz
c Z [ ©
5 =12t MUX2
1A
SEL SEL1 Z
SELO =~ 7L
B
SEL
c  [Mux2
—A
z2
z
D
—B
SEL
SELO

entity MJX4 is

port (A, B, C, D SELO, SEL1l: in bit;
Z: out bit);

end MJX4;

-- nodello strutturale --
architecture STRUCT1 of MJUX4 is

conmponent MJUX2
port (A, B, SEL: in bit;
Z: out bit);
end conponent;

signal Z1, Z2: bit ;

begi n
ul: MJX2 port map (A, B, SEL1, Z1);
u2: MJX2 port map (C, D, SEL1, Z2);
ud: MJX2 port map (Z1, Z2, SELO, 2);
end STRUCTI;
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5. Sctivere il modello VHDL (strutturale) del componente MUX4 descritto dalla sequente specifica:

AND3
P\
MUX4 NV [A 21
R SELO B
NV
—IB SEL1 - o C
e z — . AND3
A
—P L_ 22
seLY B
SELQ OR4
C
AND3 —
] c - z
A Z3
B 2
—1C
b AND3 74
A
B 2
C

entity MJX4 is

port (A, B, C, D SELO, SEL1l: in bit;
Z: out bit);

end MJX4;

-- nmodello strutturale --
architecture STRUCT2 of MJUX4 is

component inv
port (A in bit;

Z: out bit);
end conponent;
component and3

port (A, B, C in bit;

Z: out bit);
end conponent;
conponent or4

port (A, B, C, D in bit;

Z: out bit);

end conponent;

signal NOT_SELO, NOT_SEL1, Z1, Z2, Z3, Z4: bit;

begi n
ul: inv port map (SELO, NOT_SELO);
u2: inv port map (SEL1, NOT_SEL1);
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u3d: and3 port map (A, NOT_SELO, NOT_SEL1, Z1);
ud4: and3 port map (B, NOT_SELO, SEL1, Z2);
ub: and3 port map (C, SELO, NOT_SEL1, Z3);
u6: and3 port map (D, SELO, SEL1, Z4);
u7: or4 port map (21, Z2, Z3, 74, 2);
end STRUCT2;
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6. Scrivere il modello VHDL (comportamentale ¢ dataflow) del componente MUX_INV descritto dalla
seguente specifica:

MUX_INV
A
Z  I—
B
SEL INV

]

entity MUX_INVis
port (A, B, SEL, INV: in bit;
Z: out bit);
end MUX | NV;

Ingressi Uscita
SEL INV A B A
0 0 0 - 0
0 0 1 - 1
0 1 0 - 1
0 1 1 - 0
1 0 - 0 0
1 0 - 1 1
1 1 - 0 1
1 1 - 1 0

-- nodell o conportanental e --
architecture ARCL of MIX INV is

begi n
P1: process (A B, SEL,
begi n
Z <= A
elsif (SEL ='0'
Z <= not A
elsif (SEL ="'1'
Z <= B;
elsif (SEL ="'1'
Z <= not B;
end if;
end process P1;
end ARCI;

I NV)

if (SEL = '0" and INV = '0") then

and INV = "1") then
and INV = "0") then

and INV = "1") then

-- nodell o conportanental e --
architecture ARC2 of MIX INV is

begi n

P2: process (A B, SEL,

begi n

case
when

when
when

when

(SEL & I NV)
"00" =>
Z <= A
"01" =>
Z <= not A
"10" =>
Z <= B;
"11" =>
Z <= not B;

end case;

I NV)

is
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end process P2;
end ARC2;

-- nodello data-flow --
architecture DATA FLOM of MIX INV is

begi n
Z <= A when (SEL="0'" and INv="0"') else
not A when (SEL="0'" and INv="1") else
B when (SEL="1" and INv="0"') else
not B;

end DATA_FLOWM,

-- nodel |l o data-flow --

architecture DATA FLOARZ of MIX INV is

begi n

Z <= (A and not SEL and not INV)or (not A and not SEL and | NV)
or (B and SEL and not INV) or (not B and SEL and | NV);

end DATA FLOWZ;



Modelli VHDI.

7. Scrivere il modello VHDL. (comportamentale ¢ dataflow) del componente DEC24 descritto dalla
seguente specifica:

DEC24 Ingtessi Uscita
— A A B Z(0) Z(1) Z(2) Z(3)
] Z(0-3) — 0 0 1 0 0 0
0 1 0 1 0 0
1 0 0 0 1 0
1 1 0 0 0 1

entity DEC24 is
port (A, B: in bit;

Z: out bit_vector (0 to 3));
end DEC24;

-- nodell o conportanental e --
architecture ARCL of DEC24 is

begi n
P1: process (A, B)
begi n
if (A="0" and B="0") then
Z <= "1000";
elsif (A="0'" and B="1") then
Z <= "0100";
elsif (A="1 and B="0") then
Z <= "0010";
elsif (A="1 and B="1') then
Z <= "0001";
end if;
end process P1;
end ARCI;

-- nodell o conportanental e --
architecture ARC2 of DEC24 is

begi n
P2: process (A, B)
begi n
case (A& B) is
when "00" =>
Z <= "1000";
when "01" =>
Z <= "0100";
when "10" =>
Z <= "0010";
when "11" =>
Z <= "0001";
end case;

end process P2;
end ARC2;
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-- nodell o data-fl ow --
architecture DATA FLOM of DEC24 is

begi n

Z <= "1000" when (A='0'
"0100" when (A='0'
" 0010" when (A='1'

"0001";
end DATA _FLOWM,

-- nodel l o data-flow --
architecture DATA FLOA2 of DEC24 is
begi n

Z(0) <= (not A and not B);

Z(1) <= (not A and B);

Z(2) <= (A and not B);

Z(3) <= (A and B);

end DATA FLOAZ;

and
and
and

B="
B='
B="

0
1
0

")
")
)

el se
el se
el se
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8. Scrivere il modello VHDL (strutturale) del componente DEC24 descritto dalla seguente specifica:

DEC24

7(0-3)

entity DEC24 is

port (A, B: in bit;
Z: out bit_vector (0 to 3));
end DEC24;

-- nodello strutturale --
architecture STRUCT of DEC24 is
component inv
(A in bit;

Z: out bhit);
end conponent;
conmponent and2

port

port

si gnal

begi n
ul:
uz:
u3:
ud.
ub:
uéb:

(A B: in

bit;

Z: out bhit);
end conponent;
NOT_A, NOT_B: bit;

inv port map (A, NOT_
inv port map (B, NOT_B)

and2 port
and2 port
and2 port
and2 port

end STRUCT:

A

map (NOT_A, NOT_B, Z(0));
map (NOT_A, B, Z(1));

map (A, NOT_B, Z(2));

map (A B, Z(3));

AND2

[v3)

AND2

o8]

AND2

>

|
w©

AND2

>

Z(0)

Z(1)

Z(2)

Z(3)
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9. Scrivere il modello VHDL (comportamentale) del componente COMBI1 descritto dalla sequente

specifica:

COMB1

entity COVBl is

port (A, B, C in bit;
Z: out bit);
end COWVB1;

-- nodel | o conportanental e

architecture ARC1 of COWBl is

begi n

P1: process (A B, ©

begi n

case (A& B & CQ

when
when
when
when
when
when
when

when

" 000"
Z <=
"001"
Z <=
" 010"
Z <=
"011"
Z <=
" 100"
Z <=
"101"
Z <=
"110"
Z <=
"111"
Z <=

end case;
end process P1;

end ARCI;

=>

IOI.

=>

=>

IOI.

=>

lll.

=>

IOI.

=>

IOI.

=>

lll.

is

Ingressi Uscita
A B C yA
0 0 0 0
0 0 1 1
0 1 0 1
0 1 1 0
1 0 0 1
1 0 1 0
1 1 0 0
1 1 1 1

13
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10.Scrivere il modello VHDL (comportamentale) del componente COMB2 descritto dalla sequente

specifica:

COMB2

o0 wm >

Z(0-1) —

entity COVB2 is

port (A, B, C D
Z: out bit_vector (0 to 1));

end COVB2;

-- nodell o conportanental e --

in bit;

architecture ARC1 of COVB2 is

begi n

P1: process (A, B, C D
begi n

case (A& B &C&D)
when "0000" =>
Z <= "00"
when "0001" =>
Z <= "00"
when "0010" =>
Z <= "00"
when "0011" =>
Z <= "00"
when "0100" =>
Z <= "00"
when "0101" =>
Z <= "10";
when "0110" =>
Z <= "00"
when "0111" =>
Z <= "10";
when ot hers =>
Z <= "01";
end case;

end process P1;
end ARCI;

is

14

Ingressi Uscite
A B C D Z(0) Z(1)
0 0 0 0 0 0
0 0 0 1 0 0
0 0 1 0 0 0
0 0 1 1 0 0
0 1 0 0 0 0
0 1 0 1 1 0
0 1 1 0 0 0
0 1 1 1 1 0
1 - - - 0 1
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11. Scrivere il modello VHDL (comportamentale ¢ dataflow) del componente HALF_ADDER descritto
dalla sequente specifica:

half_adder Ingressi Uscite
— a sum [— a b sum cout
0 0 0 0
—I b cout — 0 1 1 0
1 0 1 0
1 1 0 1

entity half_adder is
port (a S in bit;
b D in bit;
sum : out bit;
cout : out bit);
end hal f _adder;

-- nodell o conportanental e --
architecture ARCL of half_adder is

begi n
P1: process (a, b)
begi n

if (a='0" and b="0") then
sum<= '0'; cout <= "'0';
elsif (a='0" and b="1") then
sum<= '1"; cout <= '0';
elsif (a='1" and b="0") then
sum<= '"1"; cout <= '0';
elsif (a='1" and b="1") then
sum<= '0'; cout <= "'1';

end if;
end process P1;
end ARCI;

-- nodell o conportanental e --
architecture ARC2 of half_adder is
begi n
P2: process (a, b)
begi n
case (a & b) is
when " 00" =>
sum<= '0"; cout <= "'0";
when "01" =>
sum<= "'"1"; cout <= "'0";
when "10" =>
sum<= "'1"; cout <= "'0";
when "11" =>
sum<= '0"; cout <= "1";
end case;
end process P2;
end ARCZ;
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-- nodel |l o data-flow --
architecture DATA FLOAL of hal f_adder is

begi n
sum <= ‘0’ when ((a='0" and b="0") or (a='1
13 11 ;
cout <= ‘71 when (a='1" and b="1") else
13 01 .

end DATA FLOAL:

-- nodello data-fl ow --

architecture DATA FLOA2 of hal f_adder is
begi n

sum <=a xor b ;

cout <= a and b ;

end DATA FLOWZ;

and b="1")) else

16
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12.Scrivere il modello VHDL (strutturale) del componente HALF_ADDER descritto dalla sequente
specifica:

XOR2
half _adder a
- ¢ \ i ; sum

1 a sum | b /
AND2

— b cout |—
A 5 |cout
B

entity half_adder is
port (a in bit;
b S in bit;
sum : out bit;
cout : out bit);
end hal f _adder;

-- nodello strutturale --
architecture STRUCT of half_adder is
conmponent and2
port (A, B: in bit;
Z: out bit);
end conponent;
conmponent xor 2
port (A, B: in bit;
Z: out bit);
end conponent;
begi n
ul: xor2 port map (a, b, sum);
u2: and2 port map (a, b, cout);
end STRUCT;
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13.Scrivere il modello VHDL (comportamentale ¢ dataflow) del componente FULL_ADDER descritto
dalla sequente specifica:

Ingressi Uscite
a b cin sum cout
full_adder 0 0 0 0 0
la sum [ 0 0 1 1 0
—1 b 0 1 0 1 0
— ein cout  — 0 1 1 0 1
1 0 0 1 0
1 0 1 0 1
1 1 0 0 1
1 1 1 1 1

entity full _adder is

port (a cin bit;
b S in bit;
cin D in bit;
sum : out bit;
cout : out bit);

end full _adder;

-- nodel | o conportanental e
architecture ARCL of full _adder is

begi n
P1: process (a, b,cin)
begi n

case (a &b &cin) is
when " 000" =>

sum<= '0"; cout <= "'0";
when "001" =>

sum<= "'"1"; cout <= "'0";
when "010" =>

sum<= "'1"; cout <= "'0";
when "011" =>

sum<= '0"; cout <= "'1'";
when " 100" =>

sum<= "'1"; cout <= "'0";
when "101" =>

sum<= '0"; cout <= "'1'";
when "110" =>

sum<= '0"; cout <= "'1";
when "111" =>

sum<= '"1"; cout <= "1";
end case;

end process P1;
end ARCI;
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-- nodel |l o data-flow --
architecture DATA FLOWof full _adder is
signal tenp_sum bit;
begi n
tenp_sum <=a xor b ;
sum <= tenp_sum xor cin ;
cout <= (a and b) or (tenp_sum and cin)
end DATA FLOW

79
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14.Scrivere il modello VHDL (strutturale) del componente FULL_ADDER descritto dalla sequente

specifica:
half_adder
a — | temp_sum
full_adder a sum
] half_adder sum
a sum b — p cout — a sum
— b
. . cin 3 - temp_carry_2

— cin cout —

or2
cout

temp_carry_1

entity full _adder is

port (a in bit;
b S in bit;
cin D in bit;
sum : out bit;
cout ©oout bit);

end full _adder;

-- nodello strutturale --
architecture STRUCT of full _adder is

conmponent hal f _adder
port (a, b : in bit; sum cout : out bit);
end conponent;

component or?2
port (a, b: in bit; z: out bit);
end conponent;

signal tenp_sum tenp_carry_1, tenp_carry_2: bit;

begi n
ul: hal f_adder port map(a, b, tenp_sum tenp_carry_1);
u2: hal f_adder port map(tenp_sum cin, sum, tenp_carry_ 2);
ud: or2 port map(tenp_carry_1, tenp_carry_2, cout);

end STRUCT;



