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Tumol Asdopevwv

bit (‘O'or1’).
Awavuopa bit (rivakoc amno bits).

Aképarog (integer) : EAdxloTo €Upo¢ OMWC opileTal amo 1o
npotumo: -2,147,483,647 cw¢ 2,147,483,647

MNpaypatikog (real): EAdxLoto eVpo¢ OMwG oplleTal Ao TO
npoturmo: -1.0E38 €wc 1.0E38

Duokog: To eVpoc oplleTal Ao ToV XPNoTh
Xpovocg (puolkog Tumog SeboUEVWV).




Tumol Asdopevwv

* NMivakog (array)
Xpnotuoroleitol yla val cUAAEEEL oToLyela LOLov TUTIOU o€ pia
Sdoun.
Ta otolxeio pmopet va givat onoloudrmote Tumou SedouEvwyY
VHDL.

* Eyypadn (record)
Xpnotuoroleitol yia va cUAEEEL otolyela SladopeTIKOU TUTIOU
o€ pla doun.

Ta otouyeia punopel va eiva omotovdrimote tumou tng VHDL.
Ta otolyeia npoomneAalovtal LECW TOU ovopatoc tou mediov.

* Char ko String




Tumol Asdopevwv

- STD_LOGIC
Value Meaning
X' Forcing (Strong drniven) Unknown
‘0 Forcing (Strong driven) O
" Forcing (Strong dniven) 1
o i High Impedance

‘W’ Weak (Weakly drnven) Unknown

Weak (Weakly driven) O.
Models a pull down.

Weak (Weakly driven) 1.
Models a pull up.

! Don't Care




Tunotl dedopevwy (kamora tapadeiyparo)

* Type mychar is array (1 to 6) of character

* Type distance is range O to 1E16

* Type bit_vector is array (Natural Range <>) of Bit

* Type String is array (Positive range <>) of Character
* Type Index is range 7 downto O




Ovtotnta Adder 4 Yyndiwv

library ieee;
XpnotlpomoloU e vectors yLa

use ieee.std _logic_1164.all; , '
va opadomolnoou e bits o€
entity adder_4 is pLa eviaia GopN.

port (A, B : in bit_vector (3 downto 0);

Cin: in bit;
S : out bit_vector (3 downto 0);
Cout : out bit); /" MMopOoULE VAL OPLOOUUE TNV )
end adder_4; \ QPXLKI KOl TEALKA TN KOl
NV KatevBuvon apiBunong
architecture behave of adder_4 is TWV OTOLXELWV O€ €va
Begin \ TIVOIKAL, J

ESw meplypadoupe TNV AELToupyia TNG OVTOTNTOC
end;




ARCHITECTURE circuit OF adder 4 IS ( Signals eivat onpata
E0WTEPLKA OTNV OVTOTNTA

<€ KOl QVTLOTOLXOUV O€
SIGNAL C: BIT_VECTOR (4 DOWNTO 0); OUVOEDELG HETALU

. QVTLKELUEVWV., J

BEGIN , ,
. Ol AOYLKEC TIPAEELC
C(0)<=Cin; o avadpEpovtal og OAa TA
<« Pndla evog vector
S<=AXOR B XOR C(3 DOWNTO0);  \_A3XORB3, A2XORB2... )

C(4 DOWNTO 1)<=(A AND B) OR ((A XOR B) AND C(3 DOWNTO 0));

Cout<=C(4);

4 )
MrmopoUue va

END circuit; XPNOLLOTIOL')OOUE UEPOC

gVOC SLavuopOTOC.

\ J




Awaypoppa abpolotn 4 ndlwv

Az Bs A2z B2 A1 B+ Ao Bo
C3 | eul Adder L 2 |Fun adder [ C1 | Full Adder |, C° | Full Adder | Cin
‘ b ‘ C ‘ B ¢ A ‘
S3 S2 S1 So

4-bit Ripple Carry Adder




EvaAlaktikn apyttektovikn adder 4

ARCHITECTURE version3 OF adder_4c IS

SIGNAL C: BIT_VECTOR (0 TO 4);
COMPONENT full _adder
PORT (A, B, Cin :IN BIT;
Sum , Cout :OUT BIT);
END COMPONENT;
BEGIN
C(0)<=Cin;
repetition:
FOR i IN O TO 3 GENERATE

\_

Xpron emavainyng yla R

Vv dnuoupyia
TECOAPWV OTLYULOTUTIWV
tou full_adder

J

bit: full_adder PORT MAP (A(i), B(i), C(i), S(i), C(i+1));

END GENERATE;
Cout<=C(4);
END version3;




[evikevpevn Ovtotnta adder n ndplwv

/

entity adder_4 is H 8iAwaon generic

XPNOLLOTIOLETAL YL TOV
OPLOUO YEVIKEUUEVNC

ovtotntac Ye HETABANTO

— oplOuo Pnoiwv.
N\ J

port (A, B : in bit_vector (n-1 downto 0);
Cin: in bit;

S : out bit_vector (n-1 downto 0);
Cout : out bit);
end adder_4;

generic (n: integer :=4);
$




[evikevpevn Ovtotnta adder n ndplwv

ARCHITECTURE version4 OF adder_4 1S
* SIGNAL C: BIT_VECTOR (0 TO N);
COMPONENT full_adder

4 Xprion emavainyng N )

* PORT (A, B, Cin :IN BIT; bOpPEC YioL TNV

. Sum , Cout :OUT BIT); Snuoupyio N

* END COMPONENT; OTLYMLOTUTIWV TOU

. BEGIN full_adder )
. C(0)<=Cin;

. repetition:

. FORiIN O TO N GENERATE

. bit: full_adder PORT MAP (A(i), B(i), C(i), S(i), C(i+1));

. END GENERATE;

. Cout<=C(N);

END version3;




TEST BENCH

EntaAnBevon tng oxedlaong pe npooopoiwaon.

Eva testbench eivat éva VHDL povtélo xwplg
£10060UC¢/e€060UC TTOU TTEPLEXEL EVAL OTLYULOTUTIO TNG
novadoac umo SoKLun.

Opiloupe akoAouBlec TILWV SOKLUNG OTLC EL0O0OOUC TNC
novadog

MNopakoAouvBoU e TIC TIMEC OTLC £€060UC TNC HovadaC
Ye €va testbench eiva evbedelypevn n xpnon

Slepyaciwv ya tnv dtadoxkn aAlayn Twv TLUWV SOKLUNG
OTLC Eloobouc.




Test Bench of Full Adder

LIBRARY ieee;
USE ieee.std_logic_1164.ALL;

ENTITY Testbench_adder_4 IS / Anhwon ovrotnTag xwpi
END Testbench_adder_4; £L0060UG - €§060UG

ARCHITECTURE behavior OF Testbench_adder_4 IS

-- Component Declaration for the Unit Under Test (UUT)

COMPONENT adder_4 PORT(

A :IN bit_vector (3 DOWNTO 0);

B : IN bit _vector (3 DOWNTO 0);

Cin :IN bit;

S : OUT bit _vector (3 DOWNTO 0);

Cout : OUT bit , ,
) ANAWGN CTLYULOTUTIOU TNG

END COMPONENT; povadag umo ok




Test Bench of Full Adder

--Inputs

signal A : bit_vector (3 downto 0) := “0000”; AnAwon onudtwv ota
signal B : bit _vector (3 downto 0) := “0000”"; omoia divoupe TIg
signal Cin : bit :='0"; OOKLUOOTIKEC TLUEG
--Outputs

signal Sum : bit_vector (3 downto 0) :=“0000”;
signal Cout : bit;

BEGIN
-- Instantiate the Unit Under Test (UUT)
uut: adder_4 PORT MAP (

A=>A,

B=>B, JUVOEDON TWV ONUATWVY HE
Cin => Cin, <€ TIC eLoodouc Kal e€060uC
S =>Sum, NG povadacg.

Cout => Cout

);




Test Bench of Full Adder (2)

-- Stimulus process
stim_proc: process

begin

-- hold reset state for 100 ns.
wait for 100 ns;

-- insert stimulus here
A <=“0011";

B <= “0101";
Cin<="'0";

wait for 10 ns;

A <= “1000"; £

(

B<=“1110";
Cin<="0%
wait for 10 ns;

end process;

END;

|

Anpovpyia pag
Stadlkaoiag yia tnv
Stadoxikn aAlayn Twv

TLLWV SOKLUAG

\

J

(

|

A ko B elva vectors
OTTOTE OL TLUEC SlvovTal
w¢ strings (“XXXX")

\

J




