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VHDL - lNapdaodeiyua

Aoknon

2xeblaote eva Pndlako kKUKAwpa tou Ba dexetal 2 eloodouc datal in kat data2_in twv 2 bit n kaBe
uia ko Ba €xeL Svo e€odouc datal out tou evog (1) bit kat data2_out twv 2 bit. H €€odoc datal out
Ba sival ‘1’ otav to mANBoc¢ twv bit mou eival ‘1’ kat Twv Vo eLlcodwv ival aptio, aAAlw Ba ival
‘0’. H €€odoc data2_out Ba €xeL To AoyLko xor Twv dUo eLo0dwWV. ANLLLOUPYNOTE Eva VEO project YE TO
ovopa DSD_Lab3, pe ovopa oviotntag oxediaong DSD Lab3, ovopa ovtotntac simulation
DSD_Lab3_tb. Ot avtiotolxeg apxttektovikeC Ba Aéyovtal DF kat DF_tb.

2XeOLAOTE KOl UAOTIOLNOTE TO AOYLKO KUKAWO TIOU TLEPLYPADEL TO AVWTEPW TIPOLBANUOL.

2xeOLAOTE TO KUKAWLLAL KOl LLE apXLTEKTOVIKEC Behavioral kat Structural
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VHDL - lNapdaodeiyua

[MpayuaTiko TTPORANUa — BrijpaTa €1TiAuong

Anuoupyla veou project

Anuoupyla Entity — Evtoniopocg Input/Output tou cuotripatog

EUpeon nivaka aAnBeiac yia kabBe €060 Tou cUOTAULATOC

Anpoupyia Architecture — Oa €xeTe TOUAAXLOTOV TOOEC EVIOAEC OOEC €lvall Kall
oL e€odol Tou cuvotnuatoc. Kabe pio evtoAn avtiotolxet o€ pia €€odo.
Anuoupyia RTL avamnapdaotaonc

Mpocopoiwon
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VHDL - lNapdaodeiyua

ATtTAoTTOINUEVN popPr) KUKAwUaTOC — Eicodol/E¢odol

Datal _in Aoyikd KOKAWUO Datal out
Entity
Data2 in (DSD Lab?2)
Data2 out
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VHDL - lNapdaodeiyua
Bripa 2: MNeprypagn Ovrotntag

library IEEE;
use [EEE.STD LOGIC_1164.ALL;

entity DSD_Lab3 is
Port ( datal_in:in STD_LOGIC_VECTOR (1 downto 0);
data2_in:in STD_LOGIC_VECTOR (1 downto 0);
datal out: out STD_LOGIC;
data2_out : out STD_LOGIC_VECTOR (1 downto 0)
);
end entity DSD_Lab3;
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VHDL - lNapdaodeiyua

Brina 3: lNivakac aAnBeiag¢ kukAwpaTtocg yia €€odo Data1 out
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VHDL - lNapdaodeiyua

Brpa 3: lNivakag Karnaugh yia eupean kai atrAoTroinon
ouvapTnong €€odou

Datal_out=....
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VHDL - lNapdaodeiyua
Bripa 4a: lNepiypagn ApxiTektovikng - Dataflow

architecture DF of DSD_Lab3 is

begin

datal out<= not( datal_in(0) xor datal_in(1) xor data2_in(0) xor data2_in(1)); --Xxnor
data2_out<=datal in xor data2_in;

end architecture DF;
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VHDL - lNapdaodeiyua
Bripa 4b: lNepiypagn ApxITekToviknG - Behavioral

architecture Beh of DSD_Lab3 is
begin

beh_arc: process (datal_in, data2_in) is

begin

datal out<= not( datal_in(0) xor datal_in(1) xor data2_in(0) xor data2_in(1)); --Xnor
data2 out<=datal in xor data2_in;

end process beh_arc;

end architecture Beh;
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VHDL - lNapdaodeiyua

Bripa 4c: lNeprypagpn ApXITEKTOVIKAG - Structural

architecture Structural of DSD_Lab3 is begin
component Xor_Gate is xorl: Xor_Gate port map(datal_in(0),datal_in(1),
Port (10 :in STD_LOGIC; temp_xorl);
11 :in STD_LOGIC; xor2: Xor_Gate port map(data2_in(0),data2_in(1),
O : out STD_LOGIC); temp_xor2);
end component Xor_Gate; xor3: Xor_Gate port map(temp_xorl,temp_xor2, temp_xor3);

notl: Not_gate port map(temp_xor3, datal out);
component Not_Gate is

Port (10 :in STD_LOGIC; xord: Xor_Gate port map(datal_in(0),data2_in(0),
O : out STD_LOGIC); data2_out(0));
end component Not_Gate; xor5: Xor_Gate port map(datal_in(1),data2_in(1),

data2_out(1));
signal temp_xorl : STD_LOGIC;
signal temp_xor2 : STD_LOGIC; end architecture Structural;
signal temp_xor3 : STD_LOGIC;
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VHDL - lNapdaodeiyua

Briua 5a: RTL AvatmrapaoTtaon — Dataflow/Behavioral

data1_in[1:0] 0 g datal_outl | o data‘lf;}ut_i
data2_in[1:0] ¥ D o [0 [ datal_out
RTL_XOR
= RTL XOR RTL_INV
. 1 0[1:0} datazEﬂu_I}_ i
dﬂmﬁ‘}“”_'—ﬂ 11[1:0} M data2_out[1:0]
RTL_XOR
RTL_XOR
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VHDL - lNapdaodeiyua

Bripa 5b: RTL AvatmrapaoTtaon — Structural

Project Summary x| Schematic x| DSD_Lab2.vhd «  Schematic (2) =
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VHDL - lNapdaodeiyua

Brijua 6: Simulation

DSD Lab3_tb entity
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VHDL - lNapdaodeiyua

Brpa 6a: Simulation

library IEEE; use IEEE.STD_LOGIC_1164.ALL; test_DF: process is
entity DSD_Lab3 tbis begin
end DSD_Lab3_tb; datal_in_tb<="00";data2_in_tb<="00";wait for 20 ns;
datal_in_tb<="00";data2_in_tb<="01";wait for 20 ns;
architecture DF_tb of DSD_Lab3 tbis datal_in_tb<="00";data2_in_tb<="10";wait for 20 ns;
datal_in_tb<="00";data2_in_tb<="11";wait for 20 ns;
component DSD_Lab3 is datal_in_tb<="01";data2_in_tb<="00";wait for 20 ns;
Port ( datal_in:in STD_LOGIC_VECTOR (1 downto 0); datal_in_tb<="01";data2_in_tb<="01";wait for 20 ns;
data2_in:in STD_LOGIC_VECTOR (1 downto 0); datal_in_tb<="01";data2_in_tb<="10";wait for 20 ns;
datal_out: out STD LOGIC; datal_in_tb<="01";data2_in_tb<="11";wait for 20 ns;
data2_out: out STD_LOGIC_VECTOR (1 downto 0) datal_in_tb<="10";data2_in_tb<="00";wait for 20 ns;
); datal_in_tb<="10";data2_in_tb<="01";wait for 20 ns;
end component DSD_Lab3; datal_in_tb<="10";data2_in_tb<="10";wait for 20 ns;
datal_in_tb<="10";data2_in_tb<="11";wait for 20 ns;
signal datal_in_tb : STD_LOGIC_VECTOR (1 downto 0); datal_in_tb<="11";data2_in_tb<="00";wait for 20 ns;
signal data2_in_tb : STD_LOGIC_VECTOR (1 downto 0); datal_in_tb<="11";data2_in_tb<="01";wait for 20 ns;
signal datal_out_tb: STD_LOGIC; datal_in_tb<="11";data2_in_tb<="10";wait for 20 ns;
signal data2_out_tb : STD_LOGIC_VECTOR (1 downto 0) datal_in_tb<="11";data2_in_tb<="11";wait for 20 ns;
Begin end process test_DF;
uut: DSD_Lab3 port map (datal_in=>datal_in_tb,data2 in=>data2_in_tb, end DF_tb;

datal_out=>datal_out_tb,data2_out=>data2_out_tb);
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VHDL - lNapadeiyua

Bipa 6b: Waveform

Untitled 11
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VHDL — Improving code

Brijpa 6¢: Simulation

use IEEE.NUMERIC_STD.ALL; -- package declaration part

test DF: process is
begin

foriin 0to 3 loop
datal_in_tb<=std _logic_vector(to_unsigned(i, datal_in_tb'length));
forjin O0to 3 loop
data2_in_tb<=std_logic_vector(to_unsigned(j, data2_in_tb'length));wait for 20 ns;
end loop;
end loop;

end process test_DF;
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VHDL - lNapdaodeiyua

Brijua 7a: 2uvBeon
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VHDL - lNapaodeiyua

Bripua 7b: Post Synthesis Timing Simulation
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