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VHDL — KwoikoTroinon

* NMwc¢ avamnaplotoupe MAnpodopila pe TTEPLOCOTEPEC
arto dUo MBAVEC TLUEC;
— [oAATTAG QuadIKG orjpaTa (TTOAAATTAA bit)
* (a1, 30): (0, 0), (0, 1), (1, 0), (1, 1)
— AUTOC gival Evagc OuadIKOC KwWAIKAC
— Ka0Be Ceuyocg TIHWV gival yia kwoikn A&én
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VHDL — KwolikoTtroinon

Code Length
* Evac kwdikac Twv n bit €xel 2" KWOLKEC Ae€eLC
* [a va avamnapaotriooupe N TIOOVEC TLUEC
— XPELA{OUOOTE TOUAQXLOTOV |_Iog2N_| bit yia tic A€l
— meplocotepa bit pmopouv va elval XpAOLUO OE KATIOLEC TIEPLUTTWOELG
* NMapadeyua: KwOLKAC EKTUTIWTA PeEKATUOU
— Black, cyan, magenta, yellow, light cyan, light magenta
— €&l TLUEC, |_Iog26_| =3
— Black: (0, 0, 1), cyan : (0, 1, 0), magenta : (0, 1, 1),
yellow : (1, 0, 0), light cyan : (1, 0, 1), light magenta : (1, 1, O)
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VHDL — KwolikoTtroinon

One Hot

e KaBe kwoikn Ag€n €xel akplBwc eva bit pe tnv tun 1

 Qwtewoc onpatodotnc:
— KOKKLWvo: (1,0,0), moptokaAi: (0,1,0), mpaowo: (0,0,1)
— TPELC AYWYOL ONUATWV: KOKKLVO, TTOPTOKAAL, TTpACLVO

* KabBe bit evoc kwbika one-hot aviloTolel o€ pLat KwSIKOTIOLNUEVN TN
— Mnkoc kKwdka oo pe MANBoC Twv NMPoc Kwdikomolnon TIHwWV.

— OxL eAdXLOTO UAKOC

Epyaotrplo Noywkng Zxediaong 2025-26 A.BacAdémouAog



VHDL — KwolikoTtroinon

[Mapadeiypa One Hot (1/2)

* EAeyktnc dwtewou onuatodotn pe kwdika 1-hot
— enable = 1: lights_out = lights_in
— enable = 0: lights_out = (0, 0, 0)

Tibrary ieee; use ieee.std_logic_1164.all;
entity light_controller is
port ( Tights_in : in std_logic_vector(l to 3);
enable : in std_logic;
1ights_out : out std_logic_vector(l to 3) );

end entity light_controller;

Epyaotiplo Aoyikng Xxediaong 2025-26 A.BactAomoulog



VHDL — KwolikoTtroinon

[Mapadeiypa One Hot (2/2)

architecture and_enable of

begin
11ghts_out (1) <= 1lights_in(1)
1ights_out(2) <= 1lights_1n(2)
1ights_out(3) <= 1ights_in(3)

end architecture and_enable;

Tight_controller 1is

and enable;
and enable;
and enable;

architecture conditional_enable of light_controller is
begin
Tights_out <= lights_in when enable = '1' else

lIOOO" ;

end architecture conditional_enable;

\

or just When enable

Epyaotiplo Aoyikng Xxediaong 2025-26 A.BactAomoulog



VHDL — AtToKkwoI1KoTToinon

A——Pp 2 x4

- Decoder

—» D0

—» D1

D2
— D3

. TMHMA
d I E NAHPO®OPIKHE 4
THAEMIKOINQNION

O amokwdLKoToNTAC e€AYEL orjpaTta EAEYXOU aTto £va
SuadLKA KWOLKOTIOLNUEVO oA
— Eva onua ava kwdikn A£€n

— To ofua eA€yyou eivat 1 otav n elcodoc £xeL TNV avtiotoxn KwoLKN
AE€n, Sladopetika O
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VHDL — AtToKkwoI1KoTToinon

One Hot Decoder (2 cicodol — 4 £€¢odol)

library IEEE; use IEEE.STD_LOGIC_1164.ALL;
entity decoder_2to4 is
Port (

library IEEE; use IEEE.STD_LOGIC_1164.ALL;
entity decoder_2to4 is

input : in STD_LOGIC_VECTOR(1 downto 0); Port (
output : out STD_LOGIC_VECTOR(3 downto 0));
end decoder_2to4;
architecture Behavioral of decoder_2to4 is
begin
process(input) s
begin

input : in STD_LOGIC_VECTOR(1 downto 0); -- 2-bit input
output : out STD_LOGIC_VECTOR(3 downto 0) -- 4-bit
output);
end decoder_2to4;

architecture Dataflow of decoder_2to4 is
begin
output <= "0001" when input = "00" else
"0010" when input ="01" else
"0100" when input = "10" else
"1000" when input = "11" else
"0000"; -- Default case

case input is
when "00" => output <= "0001";
when "01" => output <= "0010";
when "10" => output <= "0100";
when "11" => output <= "1000";
when others => output <= "0000"; -- Default case
end case;
end process;
end Behavioral;

. TMHMA , , , ,
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VHDL — AtToKkwoI1KoTToinon

[Mapadeiypa BCD to 7segment (1/2)

* Amnokwdikomotlei tov kwdika BCD (binary coded decimal) yiwa
va odnynoeL e 08ovn (LED i LCD) 7 THnpATwy
— Tunpata: (g, f, e d, c, b, a)

2 q 8 q

G 8 g L /I

fﬁ g Uh 0111111 0000110 1011011 1001111 1100110
>

.- 5 8§ 3 8 8

1101101 1111101 0000111 1111111 1101111
* Kwbwkac BCD: Avadika kwdikomotnpevol dekadikotl

— Kwbwkac 4 bit yia ta Sekadukd Pndia
0: 0000 | 1: 0001 | 2: 0010 | 3: 0011 | 4: 0100
5: 0101 | 6: 0110 | 7: 0111 | 8: 1000 | 9: 1001

o TMHMA , , , ,
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VHDL — AtToKkwoI1KoTToinon

[Mapadeiypa BCD to 7segment (2/2)

entity seven_seg_decoder is

blank : in std_logic;

end entity seven_seg_decoder;

library ieee; use ieee.std_logic_1164.all;

port ( bcd : in std_logic_vector (3 downto 0);

seg : out std_logic_vector (7 downto 1) );

begin
with bcd select
seg_tmp <= "0111111" when "0000",

"0000110" when "0001", -
"1011011" when "0010",
"1001111" when "0011",

"1101111" when "1001",

end architecture behavior;

"1000000" when others; --
seg <= "0000000" when blank = '1" else seg_tmp;

architecture behavior of seven_seg_decoder 1is
signal seg_tmp : std_logic_vector (7 downto 1);

- 0
-1
- 2

3

— 9

Selected signal assignm

/

ent

THAENIKOINQNION
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VHDL — ETTavaAnweic

EvioAl FOR

optional label: for variable in range loop

sequential statements; Oa TO XPNOLUOMOLELTE
: wa simulation Aev xpelaletal dnAwan.
end |00p, ! O TUMOC UTTOVOELTaL WG
S 4/////////////////////////////////////f””’////////////’//////integer
Movo peoa Mrtopei va gwvat Kat
o€ Process foriin 0 to 2 loop 2 downto 0.
a_tb<=std_logic_vector(to_signed(i,a_tb'length));
forjin0to 2 loop
b_tb<=std_logic_vector(to_signed(j,a_tb'length));wait for 10ns;
end loop; wait povo o€ simulation
end loop; To for exteAeital

o.KOAOUOLaKAL.
MpéneL va ekteAeoTEl
o€ €va KUKAO poAoyLou

TMHMA
I E MAHPOGOPIKHE & Epyaotnplo Aoyikig 2xebiaong 2025-26 A.BacAGmouAog 11



VHDL — Generic

entity MUX2in1_n is

generic (WIDTH : positive := 8); -- mpoemAeyHEVN TIUA

port ( S:in STD_LOGIC;
AO: in STD_LOGIC_VECTOR (WIDTH-1 downto 0);
Al:in STD_LOGIC_VECTOR (WIDTH-1 downto 0);
Y: out STD_LOGIC_VECTOR (WIDTH-1 downto 0));

end MUX2in1_n;

architecture BEHAVIORAL of MUX2in1_nis

begin
process (A0, Al, S) L
begin _
if (S="'0') then i
Y <= AO;
else S
Y <=A1;
end if;

end process;
end BEHAVIORAL;

THAENIKOINQNION

5=1b0

10[7:0]

Y_

S=default

11[7:0]

j 0[7:0]

J

,.;;T’ RTL_MUX

UYU
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VHDL — Generic

MNapaperpomnoinon tou peyéBouc piag aptnplag (bus) oe pia ovtotnta pe tn SAwon tng
EVTOANG generic tov opileL tnv otaBepa WIDTH
m H 6nAwon tng evioAnc generic yivetal mpv oo tn SnAwon twv ports otnv apxn tng
ovtoTNTOG
m H otaBepa WIDTH eival Betikog akEpalog (positive) kat Umopel va €XEL TTPOETUAEYLEVN TLUN
— generic (WIDTH: positive := 8);
m H otaBepa WIDTH xpnotlpomoteitat katd th SnAwon tTwv ports
—STD_LOGIC_VECTOR (WIDTH-1 downto 0);
m H i tng otabepac WIDTH pmopel va mapakapeL TNV MPOoETAEYUEVN TIUN UE TN dpaon
generic map (ouvvovaletal pe to port map).
— generic map (WIDTH => 8)
m [MBavotata Ba €xel kamola mpoPArRpatTa otnv npooopoiwon (ZuvBeon/YAomoinon)

https://electronics.stackexchange.com/questions/571759/when-to-set-defaults-for-vhdl-generics
https://fpgatutorial.com/vhdl-generic-generate/

o TMHMA , , , ,
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https://electronics.stackexchange.com/questions/571759/when-to-set-defaults-for-vhdl-generics
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https://electronics.stackexchange.com/questions/571759/when-to-set-defaults-for-vhdl-generics
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https://electronics.stackexchange.com/questions/571759/when-to-set-defaults-for-vhdl-generics
https://electronics.stackexchange.com/questions/571759/when-to-set-defaults-for-vhdl-generics
https://electronics.stackexchange.com/questions/571759/when-to-set-defaults-for-vhdl-generics
https://fpgatutorial.com/vhdl-generic-generate/
https://fpgatutorial.com/vhdl-generic-generate/
https://fpgatutorial.com/vhdl-generic-generate/
https://fpgatutorial.com/vhdl-generic-generate/
https://fpgatutorial.com/vhdl-generic-generate/

VHDL — Constant

Mrmopouv va SnAwBel otnv ovtotTNTa, APXLTEKTOVLKA N KOl O process. AvaAoya LLE TO TTou
SnAwveTal €xeL KaL TNV avaioyn epBeleia/opatotnta (visibilty).

AnAwon
constant constant_name : type := value;

constant Size: Positive := 8;

H tyun tnc AEN aAAAGleL motE

https://www.hdlworks.com/hdl_corner/vhdl_ref/VHDLContents/Constant.htm
https://peterfab.com/ref/vhdl/vhdl_renerta/source/vhd00022.htm

. TMHMA , , , ,
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VHDL — AkoAouBiaka KukAwuata

* OLe€obolL Q, (tiun €§0dou tn xpovikn oTyun t) Twv akoAouBLakwv KUKAWRATWY
g€opTwvTaL OXL LOVO OO TLC TPEXOUOEC TLUEC TWV EL0OOWV, OAAA KAl ATtO TLG
TPONYOUMEVEG TIHEG TwV 600wV Q, ; 2TO KUKAWHA auTO epdavilete wg

avadpoaon

* ‘Exouv pvnun (kataotaon-state). Mo N amoBnkKeUUEVEC KATOOTACELS TO KUKAW L

xpetaletal amo log,N €wg kat N bit.

e OLe€obol eival cuvaptnon Twv LCOOWV KoL TNC AmoBNKEVUEVNC KATAOTACNC.
e JuvnBwc umapyet poAot (CLK)

M

iInputs

next
If state

CLK
|

K

£

state

7

. TMHMA
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output
logic

N

outputs

Epyaotiplo Aoyikng Xxediaong 2025-26 A.BaclAomoulog
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VHDL — AkoAouBiaka KukAwuata

S-R Latch (1" ékdoon)

library IEEE; architecture Behavioral of sr_latch is ni_vaKag AAﬁBElaC
use IEEE.STD_LOGIC_1164.ALL; begin N
B - process(S, R) S R Q Q
begin
entity sr_latch is £S5 ='1'and R = '0' then 0 Qprev Qprev
Port ( Q<='"1" 0 1 0 1
S:in STD_LOGIC; --Setinput I%ns<="09'; R 1 0 1 0
. . : elsif S='0'andR = en
R:in STD_LOGIC; Reset input Q<= 0" 1 1 0 0
Q:out STD_LOGIC; --Qoutput Qn <= '1"
Qn : out STD_LOGIC -- Q' (complement of Q) output elsif S="0"and R ='0"' then -- No action, keep values
); R Q else -- Invalid state (S="'1'and R="1")
end sr_latch; T Q<=‘0'; -- Intermediate state
Qn <= lol;
end if;

end process;

o end Behavioral;
S p’ ¢

. TMHMA , , , ,
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VHDL — AkoAouBiaka KukAwuata

S-R Latch (2" ékdoon)

library IEEE; architecture Dataflow of sr_latch is

use IEEE.STD_LOGIC_1164.ALL;
signal Q_in :STD_LOGIC:='0"; -- Internal feedback for Q

entity sr_latch is signal Qn_in : STD_LOGIC :="'1"; -- Internal feedback for Q’
Port ( -
S:in STD_LOGIC; --Setinput begin |
R:in STD_LOGIC; -- Reset input -- Concurrent feedback logic

Q_in <=not (Ror Q_in); -- Qfeedback

Q:outSTD_LOGIC; --Qoutput Qn_in <= not (S or Qn_in); -- Q' feedback

Qn : out STD_LOGIC --Q'(complement of Q) output

)(; . R D. Q -- Map internal signals to outputs
end sr_latch; Qin Q<=Q_in;
Qn<=Qn_in;
P
= end Dataflow;
S D' @

. TMHMA , , , ,
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VHDL — AkoAouBiaka KukAwuata

D Latch

library IEEE;
use IEEE.STD_LOGIC_1164.ALL;
entity d_latch is
Port (
D:in STD _LOGIC; --Datainput
CLK : in STD_LOGIC; -- Clock input
Q:out STD_LOGIC; --Output
Qn : out STD_LOGIC -- Complementary output

);

end d_latch;
CLK D|D s R|Q @
0 X X 0 0 Qprev Qprev
1 0 1 0 1 0 1
1 1 0 1 0 1 0

TMHMA
NAHPO®OPIKHE +
THAENIKOINQNION

EiE

architecture Behavioral of d_latch is
signal Q_next : STD_LOGIC :='0"; -- Internal signal for Q
begin
-- Latch behavior with concurrent assignments
Q_next <= D when CLK ="'1" else
Q_next;
Q <= Q_next;
Qn <= not Q_next;
end Behavioral;

-- Assign internal signal to Q
-- Complementary output

CLK

By

Q|
|
Q|
[l

Epyaotiplo Aoyikng Xxediaong 2025-26 A.BaclAomoulog



VHDL — AkoAouBiaka KukAwuata

D Flip Flop

* YTOolelo amoBnkevonc tou 1 bit

« AA\ot tumtol flip-flop
— JK, T (toggle)

entity dff is
port ( clk,d : in std_logic; —D
2e d\ouc toug VHDL A : out std_logic);
. , end entity; B ST

compiler dnpioupyet architecture beh of dff is
F/F. begin ‘ |
Aev xpelaletal else, process (clk)«— Movo 1o clk oto sensitjvity list
Bewpel otL av dev begin "
£XOULLE QVOSIKN aKuA if c'lk’evdent and clk = ‘1’ then ¢
ou clk kpatd q <= d; L —
oY K.p t TI’]V' end if; D| | |
TPONYOLHEVR TN end process; |

end beh; Q

o TMHMA , , , ,
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VHDL — AkoAouBiaka KukAwuata

D Flip Flop

with Enable

H amoBrikevon tn¢ tiung D e€aptatatl amnod to onpa €ykpiong CE (en)

Yuyxpovo: Mpwta EAeYXOC
yla to clock —_

— AmoBnkeUeL povo otav CE = 1 ge pia avodiki akpr) poloylou

* To CE eival pia ocuyyxpovn eicodoc eAéyyou

entity dff_en is

port ( clk : in std_logic;
ce :in std_logic;
d :in std_logic;
q : out std_logic);
end dff_en ;
architecture beh of dff_en is
begin
process (clk)
begin

— > if clk'event and clk='1" then
if ce="1" then
q <= d;
end 1T;
end iT;
end process;

end beh;

. TMHMA
d I E NAHPO®OPIKHE 4
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clk
CE

D

Q

—1> clk
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VHDL — AkoAouBiaka KukAwuata

D Flip Flop with Reset (ouyxpovo) kal Enable

* H elocodoc undeviocuov (reset) Betel tnv amoBnkevuevn tun oto 0
— n eloodoc reset MpémeL va elval oTtaBepn yUpw armo TV avodikn akpn tou clk

entity dff_en_reset 1is
port ( clk : in std_logic; 1D Ql—
ce,reset : in std_logic;
d : in std_logic; — CE
q : out std_logic); ]
end dff_en ; reset
architecture beh of dif_en_reset 1is —p> clk
begin
process (clk)
begin
if clk'event and clk="1" then clk
if reset = "1" then
q <= "'0"; reset
elsif ce = '1"' then CEL
q <= d;
end 1f; D
end iT;
end process;
end beh;

o TMHMA , , , ,
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VHDL — AkoAouBiaka KukAwuata

D Flip Flop with Reset (acuyxpovo)

* H elocodoc undeviopou (reset) Betel TNV amoBnkeupevn TR oto 0
— 1o reset pmopel va yivel 1 omoLadmoTE OTLYLLA, KOL TO AMOTEASOA Eival dpedo

— 1o oupneplAappdavoups otn Alota svaloBnoiac (n dtepyaoia aviamokplveTal dueoa os alhayn)

entity dff_en_areset 1is
port ( clk : in std_logic;
ce,reset : in std_logic; ] |
d > in std_logic; D Q
q : out std_logic); —1 CE
end dff_en ; —{reset
architecture beh of dff_en_areset 1is
begin —> clk
process (clk, reset)
begin 1 2 3 4 5 6 17 8
if reset = '"1" then -
L clk _I_I_(_I_l_\_(_I_I_L(_\_r\_I_LI_
q <= 0 ' = = —
elsif clk'event and clk="1" then feset [T || FT_____ﬂ | [T
if ce = '"1' then |
q <= d; CE | | L.
end iT;
end i D | | 1 | b——
end process; ol 1! | gEa
end beh; +— —— [ — >

o TMHMA , , , ,
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VHDL — AkoAouBiaka KukAwuata

Karaxwpntég (D Flip Flop pe aocuyxpovo reset)

AmoBnkevuouv pla T eAdamAwy bit

— Amnautel aAAayn oTo array port (clk, resetr—dn._std_logic;
data type d: in std_logic_vector(7 downto 0);
+ std_logic_vector q: out std_logic_vector(7 downto 0)
);
d(0) D Q a(0) end reg_reset;
—F clk
architecture beh of reg_reset is
d(1) D Q a(l) begin S vronoveadhia T
4 ik process (clk,reset) A?E“W%%pd$¢lﬂu
beg_i n oAl OTO
if (reset="1"') then
d(n) D al—aqln) q <= (others=>'0");
clk L Ik elsif (clk'event and clk="1") then
q <= d;
end 1if;
n n end process;
'—le Q= end beh;
i

. TMHMA , , , ,
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VHDL — AkoAouBiaka KukAwuata

Pipelines (dloxeTteuon)

2uvoALkr kaBuotépnon = Delay, + Delay, + Delay,

Ataotnua peTafl Twv e€08wv > ZUVOALKN KaBuoTEpnon

TUVODO- TUVOV- TUVEDU-
d_in OTIKO OTIKO OTIO d_out
KoKhopa 1 Koo KikAopo 3

QpF—d_out

clk

Neplodog pohoylou = max(Delay,, Delay,, Delays;)
JuvoALKn KaBuotépnon = 3 x teplodoc poAoyLov
Alaotnpa petatu twv e€0dwv = 1 meplodoc poAoyLou

. TMHMA , , , ,
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VHDL — AkoAouBiaka KukAwuata

2. UOOWPEUTNG (accumulator 1/2)

ABpoiote pla akoloubia.
‘Evag véog aplBuoc (data_in) ptavel oe kaBe avodikn akun tou clock.
To aBpolopa (data_out) pndevilel pe ovyxpovo reset

library ieee;
use ieee.std _logic_1164.all;use ieee.numeric_std.ALL;

entity accumulator is

port (
clk :in std_logic;
reset : in std_logic;
data_in : in std_logic_vector(15 downto 0);
data_out : out std_logic_vector(19 downto 0));

end entity accumulator;

. TMHMA , , , ,
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VHDL — AkoAouBiaka KukAwuata

2 UOOWPEUTNG (accumulator 2/2)

architecture rtl of accumulator is

signal sum, new_sum : signed(19 downto 0);

begin
new_sum <= sum+resize(data_in, sum’length);
reg: process (clk) is

JuvOUAOTIKO KUKAWLOL
ETIOEVNG KATAOTAONC

EVOAAQKTLKOC TPOTIOC

ylo TNV avodikn oK Tou
clk. To rising_edge sival
ouvaptnon ylo onolodnmote

onua.

sum_reg[19:0]

RST M N BN BN BN BN BN NN NN NN NN NN BN BN B l

begin
if rising_edge(clk) then
if reset ='1' then o
ZuvbuaoTLKO | sum <= (others =>'0’);
KUKAWOL else
E&(’)c‘Soltl sum <= new_sum; o [
end if;
end if;

end process reg;

data_out <= std_logic_vector(sum);

end architecture rtl;
data_in[15:0] D

new_sum

|
c I I l
a 1 su : » data_out[19:0] 1

D | 1

S| [ YUY E S ——
RTL_REG_SYNC

new_sum_i

10[19:0] /‘\
( . 0[19:0]

11{19:0]
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MeTpnTég (counters)
* ATMOONKEVOUV TNV TLUN EVOC AMPOCNHUOU aKEPALOU
— AUEAVOUV 1 LELWVOUV TNV TLUNA
e XpNOLOTIOLOUVTOL YLO VO LETPAVE TTOOEC GOPEC:
— €XouVv oUHPel KarmoLa yeyovota
— gxel emavaAndBOel éva Brpa emeepyaoiac
* XpnOLHLOTIOOUVTAL WC XPOVOUETPNTEC (timers)

— UETPAVE TIOOO XPOVLKA OLAOTHHATA EXOUV TtEpAOoEL KaBwc
avéavovtal TtepLlodLKaA
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VHDL — AkoAouBiaka KukAwuata

MeTpnNTEC AOUYXPOVOI

library IEEE; process (clk, reset)
use IEEE.STD_LOGIC_1164.ALL; begin
use IEEE.NUMERIC_STD.ALL,; if reset ='1' then
count_reg <= (others =>"'0');
entity async_counter is elsif rising_edge(clk) then
Port ( if count_reg = 20 then Metpntrg arno to 0
clk :in std_logic; count_reg <= (others =>'0'); €wg to 20. Emopevn
reset : in std_logic; else Tun oo to 20 gival
count : out std_logic_vector(4 downto 0) count_reg <= count_reg + 1; o 0.
); end if;
end entity async_counter; end if;

end process;
architecture rtl of async_counter is
signal count_reg : unsigned(4 downto 0) := (others =>'0'); count <= std_logic_vector(count_reg);
begin
end architecture rtl;

o TMHMA
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AekadIKO¢ MeTpnTrC (OUYXPOVOC)

library IEEE; use IEEE.STD_LOGIC_1164.ALL; begin
use IEEE.NUMERIC_STD.ALL; process (clk)
begin
entity decade_counter is if rising_edge(clk) then
Port ( if reset ='1' then
clk :in std_logic; count_reg <= (others =>'0");
reset :in std_logic; elsif count_reg =9 then
counts : out std_logic_vector(3 downto 0) count_reg <= (others =>'0");
); else
end entity decade_counter; count_reg <=count_reg +1;
end if;
architecture rtl of decade_counter is end if;
signal count_reg : unsigned(3 downto 0) := (others =>"'0'); end process;

counts <= std_logic_vector(count_reg);
end architecture rtl;
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MeTpntn¢ ue Neplodiko 2nua EAEyxou

library IEEE; use IEEE.STD_LOGIC_1164.ALL;
use IEEE.NUMERIC_STD.ALL;

entity periodic_control_counter is
Port (
clk :in std_logic;
reset : in std_logic;
ctrl : out std_logic
);

end entity periodic_control_counter;

architecture rtl of periodic_control_counter is

signal count_reg : unsigned(4 downto 0) := (others =>"'0');

begin

process (clk)

begin Metpntng ano 0 €wg
if rising_edge(clk) then 10 31. Emépevn TWA
if reset ='1" then ard to 31 eivat to 0.
count_reg <= (others =>'0’);
else
count_reg <=count_reg + 1;
end if;
end if;
end process;
ctrl <= '1'when (count_reg = 4) or (count_reg = 12)
else '0';

end architecture rtl;
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Aouyxpovoc MeTpnTnG ME POPTWON

library IEEE; use IEEE.STD _LOGIC_1164.ALL; process(clk, reset)
use IEEE.NUMERIC_STD.ALL; begin
if reset ='1' then
entity sync_load_counter is count_reg <= (others =>'0");
Port ( elsif rising_edge(clk) then
clk :in std_logic; if load ='1' then
reset :in std_logic; count_reg <= unsigned(load_value);
load :in std_logic; else
load_value : in std_logic_vector(4 downto 0); count_reg <= count_reg + 1;
counts :outstd_logic_vector(4 downto 0) end if;
); end if;
end entity sync_load_counter; end process;
architecture rtl of sync_load_counter is counts <= std_logic_vector(count_reg);
signal count_reg : unsigned(4 downto 0) := (others =>'0');  end architecture rtl;
begin

. TMHMA
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* Kwdwomoinon/Anokwdikomoinon (One hot/BCD)

* For

* Generic, Constant

e AxkoAouBLaka KuKAwpoTa

» Latches/Flip Flop/Registers
e Accumulator, counter

e Al
Ash
e Al

Balete TIc mapaypadouc 2.3.1,4.1,4.1.1, 4.2 (Bewpia kat VHDL) armno
enden
Balete TIc mapaypadouc 2.8.2, 3.1, 3.2,3.3,3.6,4.4,4.8,4.9, 7.5 (OXI

To Koppatt tng VERILOG) amo to BiBAlo twv Harris.

e Al

Balete TIc mapaypadouc 4.3, 4.4,5.1-5.6,5.9,5.13, 12.8, 12.10.1,

12.10.2, 12.10.5, 12.10.6, 12.10.8, 12.10.9 amo 1o BLpAlo Twv Brown-
Vranesic.
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