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VHDL — Selected Assignment

Example 1

Eva cuotnua S€xetTa otnv €lcodo 1o onua a twv 2 bit ko otnv €€odo
UTTAPXEL TO onua b Twv 3 bit mtou avtiotolxel otn petadoon Tou CAUOTOC a
LLE eTILITAEOV bit dptiac tootipiac (b=parity_bit&a).
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VHDL — Selected assignment (Dataflow)

Example 1: With Select

library IEEE;
use [EEE.STD_LOGIC_1164.ALL;USE ieee.numeric_std.ALL;
architecture Dataflow of selected is

begin
entity selected is
port (a : in std_logic_vector(1 downto 0); with a select
b : out std_logic_vector(2 downto 0) b<="“000" when “00”, AEN YNAPXEI
); “101" when “01”, NMPOTEPAIOTHTA
"110" when “107,
end entity selected; “011" when “11”,

) ) “000" when others;
Aoylkn Zuvenkn
end architecture Dataflow ; I‘Ipénst va
eAEyxw OAEZ

AvaOeon pe emloyn Tic T

(OLOKPLTEC TUUEC CUYKEKPLUEVOU ONUOTOG)
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VHDL — Selected assignment (Behavioral)

Example 1: Case

) architecture Behavioral of selected is
library IEEE;

use IEEE.STD_LOGIC_1164.ALL;USE ieee.numeric_std.ALL; begin

Mropei va urtdpxouv MOAAEG

test: process (a) is , , !
eVTOAEC ava nepintwon (when)

entity selected is begin ToU XwpifovTat pe ;
port (a : in std _logic_vector(1l downto 0); case a i
b : outstd_logic_vector(2 downto 0) when “00” => b<=“000";
); when “01” => b<="101";
when “10” => b<=“110"; case
end entity selected; when “11” => b<="011"; ALOLKPLTEC TLUEG
when others => b<="“000";
MpEmnet va end case; AEN YNAPXEI
eNéyxw OAEZ end process test; MPOTEPAIOTHTA

, end architecture Behavioral;
TLC TLHEC 14 1 4 ’ J 4 14
To when pmopei va eAEyXeL TAVW Ao pio

TWA Y. when 0] 1=>...

. TMHMA ,
I E NAHPO®OPIKHE 4 Epyaotniplo Ixediaon Wnolakwv Zuotnuatwyv 2025-26 A.BactAémoulog

THAENIKOINQNION




VHDL —Conditional assignment

Example 2

2e €eva Computer Room umtapxouV 3 KALLATLOTIKA KoL Evac atcOntnpog
Bepuokpaoioc (Bepuopetpo). Eav to Bepuopetpo deiel BOepuokpaocio KATW
Twv 25 BaBpwv tote v Asttoupyel To KALLATLOTIKO. Av n Bepuokpacia
elval pexpt 30 Babpouc Asttoupyel to 1o. Av n Bepuokpacia sival pexpt 45
BaBuouc Asttoupyel kat to 20. Eav eival mavw amo 45 Asttoupyel ko to 3°.
OewpeloTe OTL N OELPA AELTOUPYLOC TWV KALMATIOTIKWY Elval oodwc
OPLOMEVN KoL OeV pac amaoXoAel yia to mpoPAnua pac. Eicodoc tou
OUOTHUATOC TO onua temperature kol €€odoc To onpa action (exeL 4
SUVATEC TLUEC).
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VHDL - Conditional assignment (Dataflow)

Example 2: When

library IEEE;
use [EEE.STD_LOGIC_1164.ALL;USE ieee.numeric_std.ALL;
- - max=2"5-1=63
entity conditional is
port (temperature: in std_logic_vector(5 downto 0); .
action : out std_logic_vector(1 downto 0) action:
); 00: Aev douAevelL Timota
end entity conditional; 01: AouAelsL 1 AC
architecture Dataflow of conditional is 10: AouAeUouv 2 AC
signal temp :unsigned(5 downto 0); 11: AouAsglouv katta 3 AC
begin
temp<= unsigned(temperature);
YNAPXEI action<="00" when temp<25 else ' ' )
NMPOTEPAIOTHTA "01" when (temp>=25 and temp<30) else Onowadnmote Aoyikr Zuvonkn
"10" when (temp>=30 and temp<45) else
"11”,'

Mia evtoAnl: AvaBeon TIHAG O Eva oo

end architecture Dataflow ;
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VHDL — Conditional assignment (Behavioral)

Example 2: If

library IEEE;

use IEEE.STD _LOGIC_1164.ALL;USE ieee.numeric_std.ALL;

entity conditional is

port (temperature: in std_logic_vector(5 downto 0);
action : out std_logic_vector(1 downto 0)

);

end entity conditional;

architecture Behavioral of conditional is

signal temp :unsigned(5 downto 0);

THAENIKOINQNION

YNAPXEI
MPOTEPAIOTHTA

begin

temp<= unsigned(temperature);

action_temp: process(temp)is

begin

if (temp<25) then
action<="00";

elsif (temp<30) then
action<="01";

elsif (temp<45) then
action<="10";

else
action<="11";

end if;

end process action_temp;

end architecture Behavioral;
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Onowadnmnote Aoylkn Zuvonkn

Mropei kot TOAAQITAEG EVTIOAEC
ava nepinttwon (if/elsif/else)

if, elsif, else
Movo péoa
O€ process

MpEmnet va
eAEyxw OAEZ
TLC TLUEC



VHDL — Selected & Conditional assignment

2.uvoyn

1.
signal <= value when condition else ...

MPOZOXH: Edv dev eAEyEeTe OAEC TLC MEPUTTWOELG TOTE
dnuoupyoupe latches mou giva aavent@upnto

Kol oTLC 2 TTEPUTTWOELC ELHAOTE ATeEVBELOC

2.'th onal 1 select OTO CWHA TNG APXLTEKTOVLKNG KOl N EVIOAN

VY' Sighal_- selec . . adopd anodoonc TIMAC O€ EVA CUYKEKPLUEVO
signal_2<=value when (discrete signal_1 value), oA

3.

If condition then action;elsif ... else end if Kat 0TLC 2 TEPUTTWOELC ELLOOTE GTO GUOHOL
4. process (f procedure) kat adopd tnv

case signal is EKTEAEON ULOC N TIEPLOCOTEPWYV EVTOAWV
when value => assignment (discrete signal value), avahoya tn ouvenKn, kat UItopei va apopa
TIAVW aTto Eval ornpaTa.

end case;

http://www.pldworld.com/ hdl/2/ ref/acc-eda/language overview/concurrent statements/conditional vs selected assighnment.htm
https://insights.sigasi.com/tech/signal-assignments-vhdl-withselect-whenelse-and-case/
https://nandland.com/how-to-avoid-creating-a-latch/
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VHDL — Multiplexer

* ETAEyeLpeTalL eLl00dwv dedouEVWY LE BAon
uLa elcodo emhoync

A-ge-1 moAumAEKTNC

2-ge-1 moAumAEKTNC

.|

sel i
S;' : 00 a * Evac N-oe-1
dp , .
{ o 'i'é o IMTOAUTIAEKTNC QTTALTEL
o
2 . ¥
T - rl«:nrg2 N | bit gemiAoync
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VHDL — Multiplexer

The symbol and truth table for a 4-to-1 multiplexer are shown below. This can be
implemented using a simple sum of products form based on the identity theorem and the
appropriate inversions of the select line.

A o The following shows how to model the behavior of the mux using concurrent signal
—0 assignments with logical operators.
r'nux_f.‘ltnd architecture mux 4tol_arch of mux 4tol is
B " '_ begin
Sel | F | F <= (A and not Sel(0) and not Sel(l)) or
00" | A ] - F (B and not Sel(0) and Sal(l)) or
= B J) {C and Sel{0) and not Sal(l)) or
— 01" | B C < (D and Sel(0) and Sal (1)) ;
] ":}U" g end architeature:
ik 1‘1
D 3
|
Seli1) Sel(0)

TMHMA
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VHDL — Multiplexer

* [lova ermiAeéoupe petaév N
KwWOLKWV AEEEWV TwV M bit

— Juvdeou e apAaAAnAa
m TOAUTIAEKTEC TwV N L0600 WV

. TMHMA
d I E NAHPO®OPIKHE 4
THAEMIKOINQNION

0 z(0)

a0

W

al

sel
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VHDL — Multiplexer

Entity (2to1)

entity MUX 2 to 1 is
port (
AQ: in STD LOGIC;
Al: in STD LOGIC;

S: in STD_LOGIC;
Y: out STD_LOGIC);
end MUX 2 to 1;

o TMHMA
| E NAHPO®OPIKHE 4 Epyaotniplo Ixediaon Wnolakwv Zuotnuatwyv 2025-26 A.BactAémoulog

THAENIKOINQNION




VHDL — Multiplexer

Architecture (2to1 - behavioral)

H apxITeEKTOVIKA Tou moAumAékTn 2 oe 1 otn VHDL
[Teplypapn CUUTTEPIPOPAC

architecture BEHAVIORAL of MUX 2 to 1 is
begin
process (A0, Al, S)
begin
if (S = '0') then

<= AQ0;

else y<=A0 when s='0' else A1,
<= Al;
end if;
end process;
end BEHAVIORAL;

2Th NIOTO EURIGONGINC GUUTIEPIAXUBAVOVTOI OAEC
0l £100601 TOU GUVBUGOTIKOU KUKAWHUOTOC

. TMHMA
| E MAHPOGOPIKKE & Epyaotniplo Ixediaon Wnolakwv Zuotnuatwyv 2025-26 A.BactAémoulog




VHDL — Multiplexer

Architecture (2to1 - behavioral)

H apxiTeKTOVIKA Tou moAumAéktn 2 o 1 otn VHDL
[TeplypaiPpn CUPTTEQIPOPGC

B XXNMOTIKO dI&ypapua RTL

Yi

-
S=1b0 10
o[> 0
S=default Z[ D Y
Al D_ /S RTL_MUX
s[>

B XXNMOTIKO dIQYypaPUa o TeXvoloyia FPGA

AO_IBUF_inst
= (o]
a0 D—{>
IBUF
A1_IBUF_inst
1~ (o]
¢
AT [ ‘[/ Y_OBUF_inst i_1
IBUF | 0 Y_OBUF_inst
S_IBUF_inst n ok I~_0 ™y
| [s] "
s & *D— 2 OBUF
IBUF LUT3

. TMHMA
| E NAHPOOOPIKHE 4 Epyaotniplo Ixediaon Wnolakwv Zuotnuatwyv 2025-26 A.BactAémoulog

THAENIKOINQNION




VHDL — Multiplexer

YAotroinon If

m Y\omoinon evroAng IF ye Tn XpAon moAumAekTwy 2 o 1

if cl then
sl;
elsif c?2 then

else
s3;

end if;
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VHDL

— Multiplexer

Entity (4to1)

Eic

H ovToTnTa TOU TTOAUTIAEKTN 4 o 1 otn VHDL

entity MUX 4 to 1 is
port (
: in STD LOGIC;
1: in STD LOGIC; A0
2: in STD LOGIC; Al

: in STD LOGIC;
: in STD LOGIC; A2
1: in STD LOGIC;
: out STD LOGIC); A3
end MUX 4 to 1;

AUon 1: YAoroinon Pe TOAUTIAEKTEG 2 o€ 1 o€ dOMN GAUCIDTG

5150
5150
A3 5150
A2
Al
A0

TMHMA
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VHDL — Multiplexer

Architecture (4to1)

H apXITEKTOVIKN Tou moAumAékTn 4 oc 1 otn VHDL
[leplypagn cupmnepipopdc - Auon 1

architecture BEHAVIORAL of MUX 4 to 1 is
begin
process (AO, Al, A2, A3, SO0, S1)

(S1 '0' and SO '0') then Y
(S1 = '0'" and SO = '"1") then Y
(S1 'l and SO = '0'") then Y

Y

end process;
end BEHAVIORAL;

2Tn NioTO eucioBnNaCioc GUUTIEPIAGHBAVOVTCI OAEC
0l €i00301 TOU GUVBUNGOTIKOU KUKAWHOTOC
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VHDL — Multiplexer

Entity (4to1)

H ovtoTnTat TOU MTOAUTIAEKTN 4 0¢ 1 otn VHDL

entity MUX 4 to 1 is
port (
: in STD LOGIC;
1: in STD LOGIC;

2: in STD LOGIC;

: in STD LOGIC;

S0: in STD LOGIC;

S1: in STD LOGIC;

Y: out STD LOGIC) ;

end MUX 4 to 1;

Auon 2: Yhoroinon pe SO l
no)\un)\ieKT:eq 206l ~_ S1
o doun dEvdpouU

Al /l/

A2 T

A3 L

o TMHMA
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VHDL — Multiplexer

Architecture (4to1)

Eic

TMHMA
NAHPO®OPIKHE +
THAENIKOINQNION

H apxITeKTOVIKN Tou moAumAéktn 4 oc 1 otn VHDL
[Tepiypapn cupmepIpopas — Auon 2

architecture BEHAVIORAL of MUX 4 to 1 is
begin
process (A0, Al, A2, A3,
begin
if (S1 = '0'") then
if (SO = '0") then Y <
else Y <= Al;
end if;
else
if (SO = '0") then Y <
else Y <= A3;
end if;
end if;
end process;
end BEHAVIORAL;

2TN ANioTO EUNIGONCIOC CUNTIEPIAXUBAVOVTOI OAEC
ol €i00801 TOU CUVAUXGTIKOU KUKAWNOTOC
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VHDL — TeAeoTéC (operators)

NoVIKoi TEAEOTEC

Operator Operation

not Logical negation

and Logical AND

nand Logical NAND

or Logical OR

nor Logical NOR

Xor Logical Exclusive-OR
Xnor Logical Exclusive-NOR

Edappolovral oc/ava bit
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VHDL — TeAeoTéC (operators)

ApIOunTIKOi TEAEOTEC

Operator Operation

+ Addition

- Subtraction

* Multiplication

/ Division

mod Modulus

rem Remainder
abs Absolute value
** Exponential

Edpappolovral o ojpata tunov integer/signed/unsigned
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VHDL — TeAeoTéC (operators)

TeAeoTéc ouykpioncg (Relational Operators)

Operator Returns true if the comparison is:
= Equal

|= Not equal

< Less than

<= Less than or equal

> Greater than

> Greater than or equal

. TMHMA
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VHDL — TeAeoTéC (operators)

TeAeoTEc OAiocOnonc (Shift/Rotate Operators)

Operator Operation

sl Shift left logical

sri Shift right logical
sla Shift left arithmetic
sra Shift right arithmetic
rol Rotate left

ror Rotate right

Edappolovian o€ vector

Epyaotniplo Ixediaon Wnolakwv Zuotnuatwyv 2025-26 A.BactAémoulog




VHDL — TeAeoTéC (operators)

2uvapTtnoeic OAioBnoncg (MNMakEro numeric_std)

shift_left() -
Sh Ift_rlght() ApOuntikn OAicOnon

rotate left()
rotate_right()

Edapudlovtal os sighed/unsigned

Epyaotniplo Ixediaon Wnolakwv Zuotnuatwyv 2025-26 A.BactAémoulog



VHDL — TeAeoTéC (operators)

VHDL'93 Vivado 2019.2, 2022.2

signed/unsigned
x<=a sll 2; EGv OpWG EVEPYOTIOLHOOULE TN
y<=a srl 2; VHDL 2008 t0te UMopoULE va

Mo vo std_logic_vector XPNOLHLOTTOLHCOUME KOt TOl
AEN vmtapyeL karowo cuvaptnon. r<=shift_left(a,2); sla, sra.

t<=shift_right(a,2);

Edv OpWG EVEPYOTIOLHCOUE TN

VHDL 2008 tOTtE PUMopPOoULE va

XPNOLHOTIOL)COULLE TAl q<=arol 2;

s, srl, rol, ror. u<=a ror 2;
i<=rotate_left(a,2);
o<=rotate_right(a,2)

THAENIKOINQNION

. TMHMA
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VHDL — TeAeoTéC (operators)

VHDL'93 Vivado 2022.1

std_logic_vector signed/unsigned
x<=a sll 2; x<=a sll 2;
y<=a srl 2; y<=a srl 2; MNopopola poBARHOTA UTIAPYXOUV KoL
____________________________________ ota aAAa vector (string, bit_vector)
q<=a rol 2; z<=a sla 2;
u<=a ror 2; W<=a sra 2;

r<=shift_left(a,2);
t<=shift_right(a,2);
g<=a rol 2;

u<=a ror 2;
i<=rotate_left(a,2);
o<=rotate_right(a,2)
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VHDL — TeAeoTtéC (operators)

[MpoTepaloTnTa

TeAeotng

YynAotepn not

and or nand nor

XapunAotepn XOr XNOTr

Znuaoia
NOT
MUL, DIV, MOD, REM

PLUS, MINUS

MNeplotpodn,
Aoylkn oAicBnon

YXETLKN CUYKPLON
2UYKPLON LOOTNTOLG

N\OYLKEC TIpaeLC (ekTEAOUVTOL
Qo apLoTEPA POoC ta Oella)

TMHMA
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VHDL — TeAeoTéC (operators)

Unsigned: OAioBnon

Eic

TMHMA
NAHPO®OPIKHE +
THAENIKOINQNION

* Asttoupyliec shift_left ko shift_right

— AmotéAeopua (OLou PEYEBOUC UE TOV TEAEOTED

s=00010011, = 19,,

!

y <= shift_left(s, 2);

s =00010011, = 19,,

!

ATIOKOTIA TIPOC TAL KATW

!

y =01001100, = 76,

y <= shift_right(s, 2);

L1

y = 00000100, = 4,,
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VHDL — TeAeoTéC (operators)

Mrmopeite va StaBdoete Kkat:
https://www.nandland.com/vhdl/examples/example-shifts.html
https://redirect.cs.umbc.edu/portal/help/VHDL/operator.html
https://www.vhdl-online.de/vhdl reference 93/shift operators

Mrmopeite va beite emiong koL TN cupneplpopa Toug o€ bit_vector:
https://hdlworks.com/hd| corner/vhdl ref/VHDLContents/BitVector.htm

JuvorTtikog odnyoc VHDL
https://www.ics.uci.edu/~jmoorkan/vhdlref/vhdl.html

Ma Stapopéc mod/rem:
https://stackoverflow.com/questions/25848879/difference-between-mod-and-rem-operators-in-vhdl

TMHMA
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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 1: comp name port map (signal name, ..);

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

concurrent component statement;

end architecture arch name;
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VHDL

WYnoeiako kukAwpa — VHDL: Architecture (Structural 1/2)

* arch_name: to ovopa NG PXLTEKTOVLKNC
e entity_name: to ovopa tn¢ ovtotTnTaC

° comp_name: To 6Voua Tou TIOU XPNOLLOTIOLELTAL OTNV APXLTEKTOVLKI TNG
ovtotntag.
* To otowyeio givan pia Ndn npokaBopLopEVN ovToOTNTA. ZEPOULLE TN AELTOUPYLKOTNTA TTOU
npoodepel. OTav EMAvVAXPNOLUOTIOLOULE [l ovToTnTa (entity) tnv ovopdalouvpe component.

* signal_name: 1o ovopa Tou ocnuatoc (eav eivat moAAd ocipota xwpllovial He KOUp)

* OTLG SNAWOELG ONUATWY (KETA TO is KOLL TTPLV TO ) To orpa sivat pia
TNC APXLTEKTOVLKH TNG OVIOTNTOG

* oTLG SnAwoelg twv dlauAwv tou otolxeiov (component) to oiua eivat eicodog, £6060g Tou
OTOLXELOV, OTIWG aKPLBWG MTPOKUTITEL arto Tt 6nAwon Twv SLaUAwy TG ovVToTNTAG TOU
OUYKEKPLUEVOU OTOLXELOU

* signal_type: o tumoc tou orpatoc (STD_LOGIC )} &AAog)
* Tavtoxpoveg evtoAéc avabeonc onportog (Onwc oe apyttektovikr) Dataflow)
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VHDL

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

* Tautoxpovec eVtoAEg otolyelwv (concurrent_component_statements)

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

* label: oL pOVOBLKEG ETIKETEG TWV OTOLXELWV. ANHLOUPYELTAL EVA OTLYULOTUTIO (instance) tou

component pe to ovoua label. H xpnon evog n mapanavw component 0TV apXITEKTOVLKI TOU
ovotnuatog, ovopadetal instantiation.

° comp_name: T0 OVOUQ TOU OTOLXELOU (UTTOKUKAWHLOL) TTOU XPNOLUOTIOLETOL OTNV QAPXLTEKTOVLKN TNG
OVTOTNTOG

* port_map: neplypadel tn oVVOECN TWV CNUATWY TNG OVTOTNTAC LE TA port Tou component. ¢

* signal_name: To 6vop0 TOU OHHATOG TIOU CUVOEETAL OTO UTIOKUKAWUA (comp_name)
(eav elval moAAa onpata xwpillovtal PE KOUUQ)

* 10 o eival pia Slacyvdeon Tou adopd TN CUYKEKPLUEVN APXLTEKTOVLKN TNG OVTOTATAG TTOU
XPNGOLLOTIOLEL TO OTOLKELD

* QVTLOTOLXEL AUDLUOVOOHLLAVTA OTO OVTIOTOLXO Orua TG SHAWONG Twv port Tou
UTTOKUKAWHOTOC (comp_name) (B€AeL mpoooxn N CELPO TWV GNHLATWV)

. TMHMA
| E NAHPOOOPIKHE 4 Epyaotniplo Ixediaon Wnolakwv Zuotnuatwyv 2025-26 A.BactAémoulog 32

THAENIKOINQNION




VHDL

YAotroinon ApxITekTovIKNC (Structural)

5.

[lat TNV VAoTIoLNON TNC APXLTEKTOVLKAC XPNOLLLOTIOLOU LE TN AELTOUPYLKOTNTA AAAWVY
OvtoTtATwY Mou £Xoupe én VUAOTIOLNOEL.

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

H apyitektovikn MAEOV amtoTeAELTAL KA Ao EVTOAEC TTou KaloUv(Snuioupyouv) ta
components, To. oTtolal UIOPEL KOlL VAL ETILKOLVWVOUV HETOEL Touc (cuvnBEotepn
nepintwon).

Apa Lot ovToTNTA UMOPEL va Xpnotpomolel dAAAeC ovtotnteC (pe tn Hopdn component),
Ol OTTOLEC UTopEL va elval UAOTIOLNUEVEC LE OTTOLOOATIOTE ATTO TLC 3 APXLTEKTOVIKEC. 21N
nepintwon tng structural Souncg oxnuatiletal eva devtpo, ta GUAAA Tou omolou eival
AaAAec ovtotntec. Ta pUAAa Ttou eival 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 — Structural architecture

ALU 8bit ammd 2 ALU 1wV 4bit

MpocOeon AutAaolaopog
1001
4 bit +1101 4 bit 1001 & ‘0
0110 Carry="1’ 0010 Carry="1’
_ 1=Carry in otn 2" ALU _ 1=Carry in otn 2" ALU
8 bit 0010 1001 o 8 bit 00101001 & ‘0"
+0101 1101~ Carry_in="0"1"ALU Carry_in="0" 1" ALU

--------------- 0101 0010  Carry_out="1" amo 1" ALU
1000 0110 Carry_out="1" amo 1" ALU

Carry_out=‘0" amo tn 2" ALU Carry_out=‘0" a6 tn 2" ALU
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VHDL — Structural architecture

ALU 8bit ammd 2 ALU 1wV 4bit

A -4 bit

B -4 bit

Mo vo prmopecou e va cuvbuadooule 2 alu 4-bit Ba mpEmel var UmopECOULE

VO XELPLOTOUE TO carry

ALU

Result 4-bit

Carry 1-bit

Npwta 4 bit (3 downto 0)

. TMHMA
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Carry_in 1-bit

A -4 bit

B -4 bit

ALU

Me KOKKLVO oL €€odoL
TNG OVIOTNTOC

Result 4-bit

Carry_out 1-bit

Entopeva 4 bit (7 downto 4)

Epyaotniplo Ixediaon Wnolakwv Zuotnuatwyv 2025-26 A.BactAémoulog



VHDL — Structural architecture

ALU 8bit ammd 2 ALU 1wV 4bit

Carry_in =0f

A(3:0) -4 bit

B(3:0) -4 bit

HMA
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ALU1
4-bit

Epyaotniplo Ixediaon Wnolakwv Zuotnuatwyv 2025-26 A.BactAémoulog

Carry_out 1-bit Carry_in

—> > > ——>

Result (3:0) 4-bit A(7:4) -4 bit

B(7:4) -4 bit

ALU1
4-bit

Carry_out 1-bit

Result (7:4) 4-bit



VHDL — Structural architecture

ABpoioTAC 8bit atrd 2 aBpoloTéc Twv 4bit

EcwTtepLKO oRua

ALU 8-bit
Carry_next
Carry_in =0f Carry_out 1-bit Carry_in Carry_out 1-bit
—_ > > ——>
. _ : ALUL  |Result (3:0) 4-bit . ALUL | Result (7:4) 4-bit
A(7:0) -8 bit | A(3:0) -4 bit . A(7:4) -4 bit -
4-bit 4-bit
B(7:0) -8 bit | B(3:0) -4 bit B(7:4) -4 bit

EowTtepKA onpata
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Carry_out

Result (7:0) bit
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VHDL — Structural architecture

ABpoioTAC 8bit atrd 2 aBpoloTéc Twv 4bit

first_half: Adder_4bit port map(A_8bit(3 downto 0), B_8bit(3 downto 0), '0', Sum_8bit(3
downto 0), Carry_next);

second half: Adder_4bit port map(A_8bit(7 downto 4), B_8bit(7 downto 4), Carry next,
Sum_8bit(7 downto 4), Cout_8bit);
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[1epiAnwn

e Selected Assignment

* Conditional Statements

* [1OAUTTAEKTEC

 Teleotéc

* OMAwoBnoeLC

e Structural ApxLTEKTOVLKN

* Awafalete tic mapaypddouc 2.1.3, 2.3.2 (Bewpia kat VHDL) ano Ashenden

* Awafalete Tic mapaypdadouc4.2.1,4.2.4,4.2.6,4.3,4.5.1,4.5.2, 2.8.1 (OXI TO KOPUATL TNC
VERILOG) amo to BiBAio twv Harris.

* Awafalete tic mopaypadouc4.1.1,4.6,4.6.1,4.6.2,4.6.3,4.6.7,4.6.8,12.3,12.6,12.7.3,12.7 .4,
12.9.1-12.9.3 amo to BiPAio Twv Brown-Vranesic.
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