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VHDL

Ynoeiako KUKAwpa - Napadeiyua

Napadsiypa: Epyootacto €xeL Soxelo Fe--====-----
enetepyacioc vypwv. To doxeio mpeMmeL a)va £XeL : :
Beppokpacio petafl 25 kat 30 Babuwv kot B) n >3 [ 200 temp_bad 0. |
oTAOUN TOU MPEMEL va elval TAvw amod éva — D: .0 ‘—\‘f‘m | oo o
eninedo. e nepintwon nou to a) r) To B) Sev i s | rouBomy
LKOVOTIOLOUVTaL TIPETEL VAL veEpyoTtotnBei éva e [ R | Etosol
kouSoUVL. 2Tn SLABeon Hag EXoupE aLeONTHPEC dic : !
(Bepuopetpa) ov deixvouv av n Beppokpacia : |
Eemepva €va 0pLo (to omolo opiletal amo euag yla , : !

Elcobol e m e ——— - I

KAOe aloOntrpa) Ko aoBnTAPA oV KOG
EVNUEPWVEL €AV N 0TAOUN Tou doXelou gival KATW
amno €va eninedo aodaAeiac. MepypaPte to
ocvoTNUA.

Ovtotnta/Entity

. TMHMA , '
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VHDL

WYnoiakd kukAwpa — AvatrapdaoTtaon o€ VHDL — Entity: Input/Output

* Mepypadel tTn dtacuvdeon piog Aoylkng povadoc, xwpic va
npoodlopilel tn cupmeptpopad tnC (pLovpo koutl - black box)

* H dtaouvdeon tnc povadac nepypadetal e pia SnAwon twv
StavAwv/Bupwv srmikowvwviacg (ports - signals)

entity entity name is -- oxdA.a
port (
signal name: mode signal type;
signal name: mode signal type;

signal name: mode signal type);
end entity entity name;

l RAHPOOOPIKHE & Epyaotrplo Space Data Systems 2024-25 A.BactAdmoulog
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VHDL

WYnoiakd kukAwpa — VHDL: Entity (Input/Output PORTS)

e e T YroxpewTtlkeg BLBAL0BNKeG
| : library IEEE; , ,
o tomp bat 0, | use IEEE.STD_LOGIC_1164.ALL; Nepypadn Ovrotntag
: i O orfe | or 0b |
>25C |2V '3: o ' ' KouSo0wI entity buzzer is
, | below_25_0 - :
il S ' E€oog(oy)  port
: | above 25 0:in std_logic;
I o - a above_30_0: in std_logic;
Elcobol low_level_0: in std_logic;
buzzer : out std_logic );
Ovtotnto/Entity

end entity buzzer;

THAENIKOINQNION
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VHDL

Wnoeiakd kukAwpa — VHDL: Entity (Input/Output PORTS)

Xprion npotunng BBALoBrkng

r—-—-~—=—>======== /
. ackage
: entity name  |iprary IEEE; / P s

|
|
|
temp_bad 0. : use IEEE.STD_LOGIC_1164.ALL; port type
|
|

~30°C abov e_J{J_EI:
| or Oa |
above 25 EII Inv_0 ' o=
>25°C == | >0 KouSoUVI entity buzzer is
| below_25 0™ :
] | low_level_OI d
e s ' E€obog(o)  port
: | above 25 0:in std_logic;
I . .
e o e e e a / above_30 O:in std_logic;
Eicobot low_level_0: in std_logic;
port list buzzer : out std_logic );
Ovtotnto/Entity
end entity buzzer;
port mode
o TMHMA
| E NAHPO®OPIKHE 4 Epyaotrplo Space Data Systems 2024-25 A.BactAdmoulog 5
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VHDL

WPneiakd kukAwpa — VHDL: Entity (Input/Output PORTS)

P mmm - 2XOMo: - Xwplic tLc BIBALOOAKEG
| : --library IEEE; , '

-3¢ |[Lore 08 temp_bad 0_ : __use IEEE.STD_LOGIC_1164.ALL;  epypadn Ovrotntag

| or_Oa o :
. I inv 0 | or J

>25C [2RR0 T : kouBoUvI entity buzzer is
| A I
| below_25 0 :

XaUnAT | low level 01 1 'E€o6o¢(oL)

o : ' port | - O turmoc bit, (aAAa kat bit vector,
: I above 25 0:in bit; , ,
G ! “bove 30 0:in bit ..) UTooTnpifetal  xwpig tnv

EicoSoL low Ie_veI_O' i bit-’ avaykn kAnong BLBALoBnkwv
buzzer . out bit);

Ovtotnto/Entity
end entity buzzer;

. TMHMA , ,
d I E NAHPOGOPIKHE + Epyaotriplo Space Data Systems 2024-25 A.BactAOmoulog 6
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VHDL

WYnoeiako kukAwpua — AvatmrapdaoTtaon o€ VHDL — Entity: Input/Output

* entity name: To Ovopa TNC OVTOTNTOC
* signal name: To Ovoua TOU CAUATOC
(eav elval moAAa onupata ywpilovtal pe KOpUA)
* mode: n kateVBUvVOoN TOU CNUATOC
: €l0060¢ NG ovtoTNTAC
: £€000C TNC OVTOTNTOC
: eloodoc N €€odoc¢ tnc ovrotntac (bidirectional)

* signal_type: o tumnoc tou onuatoc (STD _LOGIC i aAAog)

. TMH , .
| E nnnnnnnnnnnn " Epyaotriplo Space Data Systems 2024-25 A.Bao\omoulog
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VHDL

WYnoiakd kukAwpa — AvarrapdaoTtaon o€ VHDL — Ovouara & ETIKETEC

e Elval povadika peoca o€ ol GUYKEKPLILEVN OVTOTNTA (KOl APXLTEKTOVLKN)
e Ta oxoAlwa o pia ypoppun Emovtal tou "--"

e Xpnolpomnolouvtal oL XopaKtnpec: a-z, A-Z, 0-9, " "

e A€V XpNOLLOTIOLOUVTOL OL XOPOLKTAPEC, OTIWG: +, -, |, &

e Aev Xpnolpomnolouvtal oUTE onUeLa oTiENG 0TA OVOUOTO KoL TLG ETLKETEC, OUTE OUTAO
ll_ll’ 6nAa6n II__II

e Aev SLaywpilovtal kedbaAaio ypALUOTO ATIO UIKPA
e O pwToC Xapaktnpog eivol aAdaBnTikog

* Mpoooxn otiC SECUEVMEVEC AEEELC

. TMHMA , s
| E NAHPO®OPIKHE 4 Epyaotriplo Space Data Systems 2024-25 A.Bao\omoulog
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VHDL — TuTtrol onuatwyv

Std_logic

EiE

TMHMA
NAHPO®OPIKHE 4
THAENIKOINQNION

Modeling for simulation

Uninitialized
Strong driven unknown
Strong driven 0
Strong driven 1
High impedance
Weakly driven unknown
Weakly driven 0
Weakly driven 1

Don't care

Epyaotrplo Space Data Systems 2024-25 A.BactAdmoulog

Synthesis
Uninitialized
Don't care
0
1
High impedance
Don't care
0
1

Don't care



VHDL - Tutrol onuaTtwyv

Std_logic_vector

signal_in_0: in std_logic; EvalakTika
signal_in_1:in std_logic;
signal_in_2: in std_logic; signal_in : in std_logic_vector (3 downto 0);

signal_in_3:in std_logic;

signal_in(0) <=1’

signal_in(1) <=0’

signal_in(2) <=1’
(

signal_in <=“0101"; signal_in(3) <=0’

Mpoooxn og “ kat

. TMHMA , '
| E NAHPO®OPIKHE 4 Epyaotriplo Space Data Systems 2024-25 A.Bao\omoulog
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VHDL — Tutrol onuaTtwyv

Std_logic

p—
—
—l

1

- il =4

sl et Bl 6 o [l ol ol W |
5 | || B2 | B | 2 | s | 2
s || S| = = e

S e | o e (s | el e

0
U
X
L
W
[
W
X

pe TR = S s e || O
w S | S| 55| | O

resolution table yia ojpa std_logic pe dvo drivers
https://vhdlwhiz.com/std_logic/

l MAHPOOOPIKHE 4 Epyaotriplo Space Data Systems 2024-25 A.BaotAOmtoulog
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VHDL - Tutrol onuaTtwyv

Std_logic_vector

signal_in_0: in std_logic; EvalakTika
signal_in_1:in std_logic;
signal_in_2: in std_logic; signal_in : in std_logic_vector (3 downto 0);

signal_in_3:in std_logic;

signal_in(0) <=1’

signal_in(1) <=0’

signal_in(2) <=1’
(

signal_in <=“0101"; signal_in(3) <=0’

Mpoooxn og “ kat

. TMHMA , ,
| E NAHPO®OPIKHE 4 Epyaotriplo Space Data Systems 2024-25 A.Bac\omoulog
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VHDL - Tutrol onuaTtwyv

Std_logic_vector

* O tumoc¢ tou AoyLkou Stavuopatog (Lovodilaotatou array) STD _LOGIC_VECTOR givol HEPOC TOU TTOKETOU
IEEE.std_logic_1164 tnc BPAloBnknc IEEE

* MNpoodlopilel Eva dlatetaypevo olvoAo ano ocnpata (petapfAnteg) tumou STD_LOGIC.

* H dlataén pmopet va eival avéovoa
STD_LOGIC_VECTOR (0 o 7)
N $Bivovoa
STD_LOGIC_VECTOR (7 downto 0)

* Oubeilktec TWV OTOLKELWY TOU array gival tumou natural

* MNpoooyxn, dev sival aképatog Suadikog aplOuadg

THAENIKOINQNION

. TMHMA , s
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VHDL — Tutrol onuaTtwyv

Std_logic_vector

e ANAwon Twv ya to 8-PndLo Aoyiko diavuopa V
e V<=%“11110000"
e \V <= (others =>'0") -- 6Aa-0
* JUYKpLlOELC:
« VV ="00000000" yLa cuykpLon oAOkAnpou tou SLavUoUaTOC
* V(3 downto 0) = "0000" yLa cUykpLon HEPOUC TOU SLAVUOUOTOC
* Mpoooxn. Mn emutpentn ocvykplon: V = "----0000"
e 1o '-' bev ekhapBavetal oav don't care Katd Tn CUYKPLON

Mpocoxn. Z& 0Aa ta npoypappata ta PORT otov oplopd thg Ovrotntog Oa
eivoaw MONO STD_LOGIC fy STD_LOGIC_VECTOR

. TMHMA , s
| E NAHPOOOPIKHE 4 Epyaotriplo Space Data Systems 2024-25 A.Bao\omoulog
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VHDL

WYnoeiako kukAwpa — VHDL: Architecture (Dataflow)

architecture arch name of entity name is
signal signal name: signal type;

begin

concurrent component statement;

concurrent component statement;
end architecture arch name;

. TMHMA , .
I E NAHPO®OPIKHE 4 Epyaotriplo Space Data Systems 2024-25 A.Bao\omoulog
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VHDL

Ynolako kukAwua — VHDL: Architecture (Dataflow)

- above 25 0
>25°C = :'l}c

helow_25 0
yapnAn | tow_level o !

>30°C i temp_bad_0_

A
or 0a |
| or_0b

oTasun

. TMHMA
d I E NAHPO®OPIKHE 4
THAEMIKOINQNION

ApYLTEKTOVLKNA

MNeplypadn tnG AELTOUPYLKOTNTOC
TIOU TIPOOPEPEL TO AOYLKO

KU KAWL

koudolv | | grchitecture Dataflow of buzzer is

begin

buzzer<=low_level 0 or (above 30 0 or not above 25 0);

end architecture buzzer;

Ta onpata e€66ou (out) MANTA
QPLOTEPQA, TA orjpata elcodou (in)
MANTA defla.

Epyaotriplo Space Data Systems 2024-25 A.BaciAomoulog
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VHDL

WYneiako kukAwpa — VHDL: Entity (EowTtepika onuarta)

e
| l
. I
}ma{: ab U%'E'_i'_{:l: temn p_bm_{_]_x |
I ar_Oa :
o s {JI inv_0 | or_0b : E , ,
so5e | B00ve 250, D": KOUBOUVI OWTEPLKA oNpHATA
|
| below_25.0" : temp_bad 0
31 low level I P _
o [ ' E§odog(oy)
' | below_25_0
I
I
o b
Eloodol
Ovtotnto/Entity

. TMHMA
d I E NAHPO®OPIKHE 4
THAEMIKOINQNIQN

Epyaotriplo Space Data Systems 2024-25 A.BaciAomoulog
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VHDL

Ynolako kukAwua — VHDL: Architecture (Dataflow)

>30°C i temp_bad_0

i
- above 25 0
>25°C =2 :'l}c

below 25 0~

yapnAn | low_level D '
oTasun

TMHMA
d NAHPO®OPIKHE 4
THAENIKOINQNION

architecture Dataflow of buzzer is

begin

end architecture Dataflow;

Epyaotriplo Space Data Systems 2024-25 A.BaciAomoulog

Mepypadn tng AELTOUPYLKOTNTOG
TIOU TtPOODEPEL TO AOYLKO
KOKAWUOL LE XPON ECWTEPLKWV
onUATWV

temp _bad_0O<=above 30 0 or below_V

buzzer<=temp _bad 0 or low_level O;

koudotw | [ signal temp_bad_0, below_25 0: std_logic; /

/ concurrent
below 25 0<=not above_25 0; /

statements

T EOCWTEPLKA CAMATO UTTOPOUV
va elval KoL aplotepad Kot He€La

18



VHDL

Ynoeiako KukAwpa — AvatrapaoTtaon o€ VHDL — Architecture

* EKTEAEON TAUTOXPOVWY EVIOAWV avaBeong onpatog
(concurrent_signal _assighment_statements)

signal name <= expression;

e OLTOUTOXPOVEC EVIOAEC avaBeonC ONUATOC EKTEAOUVTOL LOVO, OTAV UTIAPEEL
aAAayn TIHAG OTIG £L10060UG (oTa orjpata tng e8Lag MAEUPAG TG
T TOXPOVNC EVIOANRC avaBeonc onpatog).

* Aev ipoodlopiletal Kaeuotép%on Stadoong aAAn, EKTOC Ao pia
anelpoeAaxlotn kabuotepnon owadoong, tnv kabuotepnon deAta 6
dev emnpealel TOV XPOVIOUO TOU KUKAWMOTOC

* H npaypatikn kaBuotepnon dwadoong Ba poobloploBet pe tnv vAomoinon
0€ o CUYKEKPLUEVN TEXVOAOYLa

delay’ Ttov

H kaBuotépnon 6éAta &, Sev eivau mpaypatikr kaBuotépnon ov ennPeAleL TV TPOCOHOIWON,

oAAQ OITAWG LEpAPXEL TLC HETABAOCELC TTOU GUMBOivOUV oTa oripaTa TNV dLa XPOVIKA GTLYHUN.

. TMHMA , s
| E NAHPOOOPIKHE 4 Epyaotriplo Space Data Systems 2024-25 A.Bao\omoulog

THAENIKOINQNION
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VHDL - lNapadeiyua

YAotroinon Apxitektovikr ¢ (Dataflow)

1. Amoteleital oo anAec eviodec avabeong TLUwWV O€ onpata

2. KaBe evtoAn ekteAeital otov petaBAnBel n TLpr evog orjpHatog 0To apPLOTEPO
LEPOC.

3. OAec oL evtoAec avaBeoncg ekteAovvtal tavtoxpova (mapdaAAnAia)

4. OLevtoAeg avaBeonc avilotolyouv o€ AOYLKEC TipaéeLc TnC aAyePpac Boole.

5. To RTL diaypappa mou TpoKUTITEL ELvVaL pia ameLtkovion tTng aAyePBpac Boole
nov ekppalouv oL eviodec avabeonc oe otoelwdelg Aoyikeg TTUAeC (AND, OR,
NOT) kot TOAUTTIAEKTEC.

- TMH , .
I E nnnnnnnnnnnn " Epyaotriplo Space Data Systems 2024-25 A.Bao\omoulog
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VHDL — Process

YAotroinon ApxiTekTovikn ¢ (Behavioral)

* process: n dlepyaoia eival pio opdda amod evioAEC Tou ekteAovvTaL
akoAouBLaka

architecture arch name of entity name is
begin

label: process (signal name, ..., signal name)

variable variable name: variable type;
begin

sequential statement;

- * =

sequential statement;
end process;
end arch name;

. TMHMA , '
| E NAHPO®OPIKHE 4 Epyaotriplo Space Data Systems 2024-25 A.Bao\omoulog
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VHDL

WYnoeiako kukhwpa — VHDL: Architecture (Behavioral)

architecture behavior of vat_buzzer is

r—-==-=-=-====== I
' [
: I begin
above_30 |
=30°C bove_30_0 i temp_bad_0__ I
: ofa | | test:process (above_30_0, above_25_0, low_level_0) is
| or_
. j oL ) .
e above 25 0 KOUBOUVI begln

buzzer <= low_level_0 or (above_30_0 or not above_25_0);
end process test;
end architecture behavior;

XaunAn | low_level 0
oTasun

. TMHMA , s
| E NAHPO®OPIKHE 4 Epyaotriplo Space Data Systems 2024-25 A.Bao\omoulog 22
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VHDL

Wneiako kukAwpa — VHDL: Architecture (Structural)

architecture arch name of entity name is
signal signal name: signal type;
component comp name
port (
signal name: mode signal type;

signal name: mode signal type);
end component;
begin
label: comp name port map (signal name,

label: comp name port map (signal name,
concurrent component statement;

concurrent component statement;

end architecture arch name;

. TMHMA , .
I E NAHPO®OPIKHE 4 Epyaotriplo Space Data Systems 2024-25 A.Bao\omoulog
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VHDL

Wneiako kukAwpa — VHDL: Architecture (Structural)

e arch_name: To Ovoua TNG APXLTEKTOVLKAG
e entity_name: To Ovopa TNC OVIOTNTOG

* comp_name: To Ovoua Tou TIOU XPNOLLOTIOLELTAL OTNV APXLTEKTOVLKI] TNG
ovVTOTNTOC.
* To otoweio eivau pia dn mpokabopLlopévn ovioTNTA. ZEPOUKE TN AELTOUPYLKOTNTA TIOU
npoodépel. OTav EMAVAXPNOLUOTIOLOUE pLa ovToTNnTa (entity) tTnv ovopdlouvpe component.

* signal_name: 1o 6vopa tou ocripatoc (edv eival moAAA ofpota xwpilovtol He KOUUO)

e OTLC OSNAWOELC on HATWV (uera TO IS KOLL TTPLV TO ) To oA elval pia
TNC OPXLTEKTOVLKH TNC OVTOTNTOC

* 0OTLC SNAWOELG TwV port Tou otolxeiov (component) To orua eivatl eicodog/E€obo¢ Tou oTolyelov,
OTWC¢ aKkpLBwWC pokUmTeL amo tn SNAwon Twv port TNG oVIOTNTOC TOU CUYKEKPLUEVOU OTOLXELOU

* signal_type: o tumoc tou orpatoc (STD_LOGIC )} aAAog)

Tavtoxpovec evtoAég avaBeonc onpatog (Onwc os apytektovik Dataflow)

. TMHMA , '
| E NAHPO®OPIKHE 4 Epyaotriplo Space Data Systems 2024-25 A.Bao\omoulog
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VHDL

Ynolako kukAwpua — AvarrapaoTtaon o€ VHDL — ApXITEKTOVIKN —
Components (1/2)

* Tautoxpoveg evtioAec otolyeiwv (concurrent_component_statements)

label: comp name port map (signal name, ..);

* label: ol LOVAOLKEC ETIKETEC TWV OTOLXELWV

° comp_nhame: TO OVOLa TOU OToLXElou (UTTOKUKAWUA) TTOU XPNOLLLOTIOLELTAL OTNV
OPXLTEKTOVLKA TNC OVIOTNTOC

* signal_name: To OvouO TOU GNHATOC TTOU OUVOEETAL 0TO UTIOKUKAWUO (comp_name)
(eav eival moAAa ocnpota xwpilovtal e KOUUQ)
* TO onua eival pia Stacvvdeon mou adpopd TN CUYKEKPLUEVN OPXLTEKTOVLKI TNC
OVTOTNTOC TIOU XPNOLUOTIOLEL TO OTOLXELO

e avtloTolel apdLIovooHavTa oTo avtiotolo onpa tng dSnAwong Twv port Tou
UTtOKUKAWHOTOC (comp_name) (B€AeL TpoooxN N CELPA TWV GNUATWV)

o TMHMA , ,
d I E NAHPOGOPIKHE + Epyaotriplo Space Data Systems 2024-25 A.BactAOmoulog 25
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VHDL

Wnoeiakd kukAwpa — VHDL: Entity (Input/Output PORTS)

Xprion npotunng BBALoBrkng

r—-—-~—=—>======== /
. ackage
: entity name  |iprary IEEE; / P s

|
|
|
temp_bad 0. : use IEEE.STD_LOGIC_1164.ALL; port type
|
|

~30°C abov e_J{J_EI:
| or Oa |
above 25 EII Inv_0 ' o=
>25°C == | >0 KouSoUVI entity buzzer is
| below_25 0™ :
] | low_level_0I d
e s ' E€obog(o)  port
: | above 25 0:in std_logic;
I . .
e o e e e a / above_30 O:in std_logic;
Eicobot low_level_0: in std_logic;
port list buzzer : out std_logic );
Ovtotnto/Entity
end entity buzzer;
port mode
o TMHMA
| E NAHPO®OPIKHE 4 Epyaotrplo Space Data Systems 2024-25 A.BactAdmoulog 26
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VHDL - lNapadeiyua

YAotroinon ApxiTekTovikn¢ (Structural — AnAwon OvtotATWwy)

entity OR_gate is

port(A :in std_logic;
B :in std _logic;
O :out std logic);

end entity OR_gate;

architecture Dataflow of OR_gate is
begin

O<=A or B;
end Dataflow;

Epyaotriplo Space Data Systems 2024-25 A.BaciAomoulog




VHDL - lNapadeiyua

YAotroinon ApxiTekTovikn¢ (Structural — AnAwon OvtotATWwy)

entity NOT_gate is

port(A :in std_logic;
O :outstd logic);

end entity NOT_gate;

architecture Dataflow of NOT_gate is
begin

O<=not A;
end Dataflow;

Epyaotriplo Space Data Systems 2024-25 A.BaciAomoulog




VHDL - lNapadeiyua

YAotroinon ApxITekTovikNG (Structural — AnAwon ApXITEKTOVIKIC
Kupilag OvtotnTag)

architecture Structural of buzzer is begin

component OR_gate is comp_not: NOT_gate port map(A=>above_25_0, O=>below_25_0);

port(A :in std_logic; comp_orl: OR_gate port map (A=>above_30_0, B=>below_25_0, O=>temp_bad_0);
B :in std_logic; comp_or2: OR_gate port map (A=>low_level_0, B=>temp_bad_0, O=>buzzer);
O :out std_logic);

end component OR_gate; end architecture Structural;

component NOT_gate is
port(A :in std_logic;

O :out std_logic);
end component NOT_gate;

signal below_25_0: std_logic;
signal temp_bad_0: std_logic;

. TMHMA , '
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VHDL

YAotroinon ApxITekTovIKNC (Structural)

5.

[l TNV VAoToLlNON TNC APXLTEKTOVLKAC XPNOLLLOTIOLOU UE TN AELTOUPYLKOTNTA AAAWVY
OvtoTtATWY Mou £Xoule én VUAOTIOLNOEL.

TLC ovTOTNTEC IOV Ba XPNOLUOTIOLCOULE TIC SnAwvoupe (ovopa kol port) avapeoo oto
is KoL To begin tn¢ apxLteKTOVIKNG. OpwC TTAEOV €XOUV TNV EVVOLA TNC CUVLOTWOOLC
(component).

H apyltektovikn MAEOV amtoTeAELTAL KAl Ao EVTOAEC TTou Kalouv(dnuioupyouv) ta
components, To. oTtola UIOPEL KOlL VAL ETILKOLVWVOUV HETOEL Touc (ouvnBEotepn
nepintwon).

Apa Lot ovTOTNTA UMOPEL va XpnoLpomolel AAAeC ovtotntec (pe tn Hopdn component),
Ol OTtOLEC UTtopEl va elval UAOTIOLNUEVEC LE OTTOLOOATIOTE ATTO TLC 3 APXLTEKTOVIKEG. 21N
nepintwon tng structural Sopung BAEmovpe otL oxnpatiletol Eva 6€vipo, ta pUAAA Tou
orolou elvat ovtotntec. Ta pUAAQ IOV €ival TeppaTika £xouv doun Dataflow R
Behavioral.

AEN aAAdlel Timota otnv mpocopoilwaon

Mropeite va Selte kal to: https://buzztech.in/vhdl-modelling-styles-behavioral-dataflow-structural/
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VHDL

Ynoiako kukAwpua — VHDL: INpocopoiwon

buzzer tb
. T Tttt T I
I €loodol I
| |
|
above_30_tb B ﬂb'i“fe_i“:‘_‘j temp_bad_0_ I
| or Oa | I
| inv_0 or_Ob |
above_25 tb > e B0 o : buzzpr , buzzer_tb
I A
below_25 0
Low_level_tb p _lov_level 0

EowTteplkd oApata
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VHDL

Ynolako kukAwpua — VHDL: INpoocopoiwon — lNivakag AAnBeiag

Mivakoag AAnBeiag tng cuvaptnong mou ekdpadlel To onpa buzzer

above_30_0 above_25 0 low_level 0 m
0

R B B, P O O O O
R P O O Lk LB O O
, O B O LR O

R R R R R O R R
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VHDL - Vivado

Ynoiako kukAwpa — VHDL: Npoocopoiwon - Testbench

library IEEE; use IEEE.STD_LOGIC_1164.ALL;

apply_test_cases: process is

begin
above_30_tb <='0'; above 25 _tb <='0'; low_level_tb <='0'; wait for 20 ns;
above 30 tb <='0'; above 25 tb <='0'; low_level_tb <=‘1"; wait for 20 ns;
above 30 tb <=‘0'; above_25 tb <='1"; low_level tb <='0'; wait for 20 ns;
above 30 tb <=‘0'; above_25 tb <='1"; low_level tb <=1"; wait for 20 ns;
above_30 tb <=‘1"; above_25_tb <='0"; low_level tb <=‘0"; wait for 20 ns;
above_30 tb <=‘1"; above_25_tb <='0"; low_level_tb <='1'; wait for 20 ns;
above 30 tb <='1"; above 25 tb <='1'; low_level_tb <=‘0'; wait for 20 ns;
above 30 tb <='1"; above 25 tb <='1'; low_level_tb <='1'; wait for 20 ns;

end process apply_test_cases;

entity buzzer_tb is
end buzzer_tb;

architecture Beh_tb of buzzer_tb is

component buzzer is port(
above 30 0:in std_logic;
above 25 0:in std_logic;
low_level 0:in std_logic;
buzzer: out std_logic);

end component buzzer;
signal above_ 25 tb, above 30 tb, low level tb : std logic; end architecture Beh_tb;
signal  buzzer_tb . std_logic;

begin Otav ypAdOUHE HOVO TA ECWTEPLKA CAMLOTA, N
uut: buzzer port map (above_30_tb, above_25_tb, low_level_tb, O'El.pd TOUC KanpiZEI. éuusoa v
buzzer_tb); ovtiotoiyxlon ME ta port tou component

. TMHMA , s
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VHDL - Vivado

Ynoiako kukAwpa — VHDL: Npoocopoiwon - Testbench

Iibrary IEEE; use |EEE.STD_LOG|C_1164.ALL; uut: buzzer port map ( Dtav opi(ouus dueoa v
above_25_0 => above_25_tb, OLVTLOTOLXLON TWV ECWTEPLKWV

entity buzzer_tb is _ , .
end buzzer tb ; above_30_0 => above_30_tb, GNUATWV PE TO port, N GELPA

low_level_0 => low_level_tb, LLE TNV OTOi0L TO KAVOUE
) . buzzer => buzzer_tb); , ,
architecture Beh_tb of buzzer_tb is eLvolt a&ad)opr]
apply_test_cases: process is
begin
above_30 tb <='0"; above_25 tb <='0'; low_level_tb <='0'; wait for 20 ns;
above_30 tb <='0'; above_25 tb <='0'; low_level_tb <=1'; wait for 20 ns;
above 30 tb <=‘0'; above_25 tb <='1"; low_level tb <='0'; wait for 20 ns;
above 30 _tb <=‘0'; above_25 tb <='1"; low_level tb <=‘1"; wait for 20 ns;
above_30 tb <=‘1"; above_25_tb <='0"; low_level tb <=‘0'; wait for 20 ns;
above_30 tb <=‘1"; above_25_tb <='0"; low_level tb <='1'; wait for 20 ns;
above_30 tb <='1'; above 25 tb <='1'; low_level_tb <=‘0'; wait for 20 ns;
above_30 tb <='1'; above_25 tb <='1'"; low_level tb <='1'; wait for 20 ns;
end process apply_test_cases;

component buzzer is port(
above 30 0:in std_logic;
above 25 0:in std_logic;
low_level 0:in std_logic;
buzzer: out std_logic);
end component buzzer;

signal above_25 tb, above 30 tb, low_level_tb : std_logic;
signal  buzzer_tb : std_logic;

begin

end architecture Beh_tb;

. TMHMA , '
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VHDL

WYnoelako kukAwpa — VHDL: INpooouoiwaon - Xpovooeipa

Untitled 1

55387 ns

e above_30_tb

e above_25 tb

e low_level_tb

4 puzzer to |
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VHDL - Vivado

WYnoioko kukAwpua — VHDL: INpoocopoiwaon - Xpovooeipa

Untitled 1

Q W @ Q@ 1 =« 14 M [

Name Value 0.000 ns Z0.000 ns 40.000 ns E0.000 ns 20.000 ns 100.000 ns 120.000 ns 140.000 ns

e low_level_tb 0 | | | | |

& buzzer_tb ' | |
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Boards

e Boards mou umnopeite va epeuvroete yia home use:

Without ARM
https://www.digikey.gr/en/products/detail/digilent-inc/410-183/4970275

With ARM (Zyngq7000)
https://www.digikey.gr/en/products/detail/digilent-inc/410-370/9445909
https://www.digikey.gr/en/products/detail/digilent-inc/6003-410-017/9839382
https://www.digikey.gr/en/products/detail/digilent-inc/410-351-10/7652757

TMHMA
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[1epiAnwn

* Mapadeypa avamntuénc epappoync os VHDL

* AnAwoelc Ovtotntocg (entity), Apxtektovikng (architecture).

* Ports kat Eowteplkd onuota

* TOUTOXPOVEC EVIOAEC

* Components,

* Mapadeypa twv 3 edwv apxttektovikne (Dataflow, Behavioral, Structural)
e TUmol onuatwv (std_logic, std_logic_vector)

* AlaBalete tic mapaypadouc 2.3, 2.4 ano Ashenden kat 2.1-2.6,2.1-2.6,4.1,4.2,4.3
(OXI to koppatt tn¢ VERILOG) amod to BiPAlo Twv Harris.

e Juvomtikog odnyoc VHDL: https://redirect.cs.umbc.edu/portal/help/VHDL/summary one.html
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