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Multiplexoare

library IEEE;

1

2 use IEEE.std logic 1164.all; Mux 2 —1

3 Eentity muxiZ 1 is S

4 HEport {(3: in std logic;

S D1,D0 ¢ in std logic: D1 Q

b Q : out std logic)f

7 end muxe 1; DO

a] B architecture rnu:-:E_l_arn:h ot rnu:-:E_l 1=

9 Ebhegin

10 i <= D1 when (s = '"1"'") else DO; ’

D0 s——-—-{o
11 end wuxZz 1 arch: 01 E——— 1 =
12 - 21~
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1 library IEEE; -
2 use IEEE.std logic 1164.all; Mux 4 = 1 (8biti pe linie)
3 tit 4ingh i
Sentity muxdinth is S
§ Eporti 2
5 3. in std logic wvector (1 downto 0);
_ - . —Z—D3
b Da, D2, D1, DOy in std logic vectori(l to &); 8 ——
. _ _ ——D2 Qs
7 Qi out std logic wector(l to &) |, 8
8 end muxdingh; —+— bl
9 Earchitecture mux4ingh arch of mux4indh is BIC ol
10 & begin
11 with 3 select Q <=
12 D0 when "OO",
13 D1 when "D1",
14 D2 when "10",
15 D3 when "11%,
16 (others => 'U" | when others; -- creaza un vector
17 B -- de § hiti din 'U", wvaloare
18 -- neinitializata
18 end mux4ingh arch;
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library IEEE;

use IEEE.std logic 1l6d.all;
Eentity muxd4insh is
= port | S: 1n std logic wector

(1 downto 0) ;
D3, Dz, D1, DO: in =std logic wector (1l to &);
out std logic wvector(l to §) 1z

-

ehd maxdinsk;

B architecture muRQian_arch of maxdinsSkh i=

= begin
— process
hegin

—| case
when
when
when
when
when

5, D3, D2,
o 1=

erDrr =:} Q

erlrr =:} Q

rrlD" =:} Q

rrll" =:} Q

others =Ir

end ca=ze:;

end process;

et mux%inﬂh_arch;

Di,

D

Do;
D1;
Dz
D3

{C:

[others =>'1T")

L
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Decodificatoare

1 library IEEE;
a use IEEE.std logic 1164.all;
3 Eentity decitod is DC 3 - 8
4 Eport ( 3: in std logic vector (2 downto 0); --intrari de selectare Y7
5 EN: in std logic; -- enable
] T: out std logic wector (7 downto 0)); -- iesirile sunt active pe Zero Y6
7 end dec3to3: —S2 Y5
8 Earchitecture decitob arch of dec3tod  is Y4
9 Ehegin —1S1 v3
10 Eprocess (3,EN) —1s0 V2
11 begin
12 y <= "11111111"; Yl
15 = if {en = '1'] then —En YO
14 B2 case 5 is
15 when "000" => ¥(0) <= '0';
16 when 001" => ¥(1) <= '0';
17 when "010%" => ¥(2) <= '0';
18 when "011%" =»> ¥(3) <= '0';
13 when "1007" => ¥(4) <= '0';
a0 when "1017" =»> ¥(5) <= '0';
21 when "110%" => ¥(&8) <= '0';
a2 when "111" == ¥(7) <= '0';
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library IEEE;
use IEEE.std logic 1164.all;
USE ieee.numeric std.iLL;
Bentity decitof is
=Eport ( 5@ in std logie wector (2 downto O); --intrari de selectare
EN: in std logic; -- ensble
T: out std logic wvector (7 downto 0)); -- lesirile sunt active pe zero
end decitod;
=architesture decitof cowp of decltod is
10 = begin

wm 0 -1 o N o L 2

11 = process (3, EN)

12 varishle 1 : INTEGER range 0O tao 7;

13 begin

14 ¥ <= "11111111";

15 H if (EN = '1'] then

16 B for 1 in 0O tao 7  loop
17 = if 1 = to integer (unsigned(d) ] then Yii) <= '0' ;
18 end 1f;

19 end loop;

20 end 1f;

21 end process;

as g decStDE_cDmp ;
a3
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1 library IEEE;

2 use IEEE.std logic 1164.all;

3 Eentity decsitod alt  is

4 Eport [5: in std logic wvector (2 downto 0);

o En: in std logic:

& ¥ L: out std logic wector (0 to 7));
7 end decitod alt;

o =architecture decitod alt of dec3itod alt  is
= Signal ¥I : STD LOGIC VECTOR (0 to 7):

10 =hegin

11 with 5 select ¥YI <=

12 "O1111111" when rooor

13 r10111111" when oot

14 r11011111" when oo,

15 r11101111" when o1l o,

16 r11110111" when rRioor

17 r11111011" when i 1 L

15 r11111101" when i B I L

19 r11111110" when r111T o,

20 m11111111" when others:;

21 ¥ L <= ¥I when En ='1" else M11111111°%;

22 et decStDE_alt;
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library IEEE;

use IEEE.std_logic_1164.all;

USE ieee.numeric_std.ALL;

entity dec3to8is

port ( S: in std_logic_vector (2 downto 0); --intrari de selectare

EN: in std_logic; -- enable
Y: out std_logic_vector (7 downto 0)); -- iesirile sunt active pe zero

end dec3to08;
architecture dec3to8 comp of dec3to8 is
begin
process (S,EN)

variable i :INTEGER;

begin

end if;
end process;
end dec3to8 comp;

Y <="11111111";
if (EN ="1") then
I :==to_integer(unsigned(S));

Y(i) <= '0"
(I

Val pE 4D.!J 453 BD.!J 153 12IJiD 153 'IEEIiEI 53 2EIEIiEI 53 24I:IiEI 53 EEEIiEI nz 32I:IiEI 53 EEEIiEI 53 400.0 n#
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| L3 S10] B
b i B 1111 ::I(1111111EI]K111111EI1):(11111EI11):(1111D111X111D1111X11D11111*1D111111}j111ﬁ;




Codificatoare 1n VHDL

Cadificator binar

X7
X6
X5 Y2
X4 Y1
X3 YO
X2
X1
X0

Un codificator binar cu 2" intrari si n iesiri va
genera la iesire un cuvant de cod la iesire cand se va
activa o linie la intrare.

Programul VHDL al codificatorului 8—3 fara prioritate este descris
comportamental, utilizand instructiunea process:
library ieee;
use ieee.std _logic_1164.all;
use ieee.std _logic_arith.all;
use ieee.std _logic_unsigned.all;
entity CD is
port (en: in std_logic;
X:instd_logic_vector (7 downto 0);
Y: out std_logic_vector (2 downto 0));
end CD;



architecture CD _arch of CD is
begin
process (en, X)
begin
if (en="1") then Y<=""ZZZ"";
else
case (X) is
when ""00000001" => Y <=""000"";
when ""00000010"" => Y <="001"";
when ""00000100" => Y <="010"";
when ""00001000" => Y <=""011"";
when ""00010000" => Y <=""100"";
when ""00100000" => Y <="101"";
when ""01000000" => Y <=""110"";
when "*10000000" => Y <=""111"";
when others => null;
end case;
end if;
end process;
end;



Simulation mode: Timing ~
Iy Master Time Bar:| Ops 4| »| Painter: | 150.29 ns Interval: 150.29 ns Start: End:

A Vah PPS 400ns 800ns 120.0ns 160.0ns 200.0ns 240.0ns 280.0ns 320,0ns 360,0ns 400.0 mi
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3 w0 en : |
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Simulation mode: Timing

Iy Master Time Bar | 0ps <] »| Pointer:| 180.33 ns Interval 180.39 ns Start End
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Programul VHDL al codificatorului 8—3
cu prioritate este descris utilizand fluxul de date

library IEEE:

use IEEE.std logic 1l64.all;

mentity CD is port

£ in std logic wector
T : out std logic vector

end CD;

i

[V downto 0] ;
(2 downto 0O))

B architecture CD_arch aof CD 1=

=hegin
T <=

HDDD I'r
HDD:LH
"D 1|:| I'r
Fo11"
Fr 1|:||:| I'r
Fr 1|:|1H
rr11|:| I'r
rrlll"
rooarr;

end CD arch;

when
when
when
when
when
when
when
when

Tioj="'1"
Tily="'1"
Tiz)="'1"
TiE)="'1"
Tig)="'1"
Ti5)="'1"
TiG)="'1"
Ti7)="1"

elze
elze
else
else
elze
elze
else
else
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1 libhraryv IEEE:

= use IEEE.std logic 11le6d4.=:ll1;

3 Hentity D PR is port |

3 X : in std logic wector (7 downto 0O);
5 ¥ ¢ out std logic wector (= downto 0] ;
= end CD FPR;

7 M architecture CD PR arch of CD_PH i=
] Ebhegin

= Eprocess (X))

10 bhegin

11 T B I L

1=z = if Z(M1='"1'" then ¥ <= T111":
13 = elsif X(e)l='1l'" then ¥ <= 110";
14 = elsif Z(51='1l'" then ¥ = "i01"™;
15 = el=sif XZ(41)='"1'" then ¥ <= 100" ;
16 = el=sif Zi(31='"1'" then ¥ <= fO11r:
17 = elsif X(21='1'" then ¥ <= fO10T;
15 = elsif X(1)1='1'" then ¥ <= "OO01";
1= = el=sif XZ(O)='1'" then ¥ = rOgarr:
=0 end if:
=1 end process:;

22 =1ndd CD_PR_arch;

¥R




Sumatoare binare

Sumator cu transport succesiv pe 8 biti.

S = abbe;,
L,y =a-b+c,,-(a+b)

Expresiile logice pentru un sumatior complet de 1 bit:

library IEEE;

use IEEE.std_logic_1164.all;

entity adder8is port (
a,b: in std_logic_vector (7 downto 0); -- semnalele de intrare
cin: in std_logic; -- transport la intrare
sum: out std_logic_vector(8 downto 0); -- semnale de iesire
cout: out std_logic); -- transport la iesire

end adders;

architecture adder8_arch of adder8 is
signal c: std_logic_vector(8 downto 0);
begin
process (a,b,cin,c)
begin
c(0) <=cin;
foriin Oto 7 loop
sum(i) <= a(i) xor b(i) xor c(i);
c(i+1) <= (a(i) and b(i)) or (c(i) and (a(i) or b(i)));
end loop;
cout <= c(8);
end process;
end adder8_arch;
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library ieee;

use ieee.std logic 1164.511;

entity add succ is
generic [(n: natural = 4);
port (&, b: in std logic vector

cin: in std logic:

=: out std logic wvector
cout: out =std logic):

=1l add_succ;

in-1 downto 0);

In—-1 downto Q) ;

B architecture structurasal of add_succ i=

S2ignal o =std logic wvector

begin
c (0] <= ocin;

In downto 0);

gen: for 1 in 0 to n-1 generate

s(i) <= ali)

clitl) <=

end generate;
cout <= o(n);:
end structural;

xor bii) =xor cii):
(i) and b{(i1)) or (afli)
(b{i) and cii)):

and cii))

or
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library IEEE;
use IEEE.=std logic 1164.=:11;
use IEEE.std logic arith.all;

Eentity adder 1= poart |
a,bh: in unsigned (7 downto 0] ;
= in signed (7 downto 0);
d: in std logic wector (7 downto 0O);
out unsigned (8§ downto 0) ;
out signed (8 downto 0O);
out =igned (7 downto 0O):;
out std logic wector (8§ downto O)
end adders:
Earchitecture adder arch of adderd is
= hegin
= <= ('0'€ &) + ('0" & kb);
L <= a4+ ;
1 <= ¢ + =signed [(d) :
wo<= o — unsigned (d)
end adder arch;

4 g ootou

1z
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