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VHDL — Signed

Amnapaitntn n xpnon tng

 TUMOC signed amd to numeric_std / BiBAL0BH KNG numeric_std

library ieee; use ieee.numeric_std.all;

s : signed(15 downto 0);

* OLtunotsigned kot unsigned eival Eexwplotol

signal sl : unsigned(11l downto 0);
signal s2 : signed(11l downto 0);

sl <= s2; -- illegal

sl <= unsigned(s2); -- s2 is known to be non-negative
s2 <= signed(sl); -- sl is known to be less than 2**11

- TMHMA , , , ,
d I E NAHPO®OPIKHE Epyaotrplo Aoywng 2xediaong 2023-24 A.BaclAOmtouAog
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VHDL — Signed

AANayn peyEBOUC

e [EVIKA, VL0 OKEPALOUC OE CUUTTANPWHO WC TIPOC 2
— Eméextaon pe emavaAnyn tou bit mpoonpou
* Enmektaon mpoaoruou
— Amokorn pe amoppudn apxtkwy bit

* Ta bit mou amoppintovtal pemnel OAa va sival ta (dla, kot dla pe
To bit mpoorjuou Tou anoteAéopatog

X, Vo
:1‘1 Yy signal x : signed (7 downto 0);
;}H - s.;1:g.:1na'l y : signed (15 downto 0);
.-‘},- y <= resize(x, y'length);
J:,,_;_z X <= resize(y, x'length);
Y m—1

. TMHMA , , , ,
I E MAHPOGOPIKHE & Epyaotrplo Aoywng 2xediaong 2023-24 A.BaclAOmtouAog




VHDL — Signed

[1p60oBeon

72:
49:

121:

105:

TMHMA
d NAHPO®OPIKHI 4
THAENIKOINONION

' ™

[EWOOODOO 1 1,00000O00O0
01001000 —063: 11000001 —42:
00110001 —32: 11100000 8:
01111001 —95: 10100001 —34:

EO(}lDOO 1 0/000OO0O0O0

01001000 —63: 11000001 42:
01101001 —96 10100000 —8:
10110001 01100001 34:

Epyaotiplo Aoyikng Xxediaong 2023-24 A.BaclAomoulog

ENDDOOOO
11010110
00001000

11011110

m

1
00
11

— i

10
01
11

o o <o

0
10
00

00100010

XwpLc umtepxelAon




VHDL — Signed

[MTp60oBeon

* To amotéAeopa Tou + €xel 1bLo péyeBoc e
TOUC TEAEOTEOUC

signal v1, v2
signal sum :

: signed(11 downto 0);
signed(12 downto 0);

sum <= resize(vl, sum'length) + resize(v2, sum'length);

* Lo EAeyX0 UTIEPXELALONG, CUYKPLON TIPOCH LWV

signal
signal

Z <= X
ovf <=

X, Y, z: signed(7 downto 0);
ovf : std_logic;

+ Y,
(not x(7) and not y(7) and z(7))
or (x(7) and y(7) and not z(7));

. TMHMA
d I E MAHPO®OPIKHE 4
THAEMIKOINQNION
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VHDL - Tutrol onuaTtwyv

Ot akd6AouBol tuTol umtootnpilovtal €€’ oplopov otnv VHDL.

* bit: Ti(uég MONO ‘0’ kat ‘1’ {0,1}

* Boolean: tpéc AAnOBRc/WeudAc {true, false} Enumerated type: ZUYKEKPLUEVEG TLUEG
» Character: ASCII character (eival 256 o€ mAnBoc¢}

* bit_vector: kat’ avaloyia pe std_logic_vector

* integer: -231 €w¢ 231 -1 (signed binary number range: [-2"1, 2"1-1], 32bit word arch.)
* Integer: range 0 to 1000

* natural: 0 €wq23!-1 ) _
Subtypes: Yrtotumnot tov integer

* positive: 1 €éwg 231 -1

Yriapyouv kot aAAa Type/Subtypes gite otn standard BLBAL0OAKN eite o€ AAAEG
(ieee.numeric_std.all: signed/unsigned, ieee.std logic 1164: std_logic,
std_logic_vector)

- TMHMA , , , ,
I E MAHPOGOPIKHE & Epyaotrplo Aoywng 2xediaong 2023-24 A.BaclAOmtouAog




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
Xxnor Logical Exclusive-NOR

Edbapupdolovral o€ bit

. TMHMA , , , ,
I E NAHPO®OPIKHE 4 Epyaotrplo Aoywng 2xediaong 2023-24 A.BaclAOmtouAog
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VHDL — TeAeoTéC (operators)

ApIOunTIKOi TEAEOTEC
Operator Operation
+ Addition
- Subtraction
* Multiplication
/ Division
mod Modulus
rem Remainder
abs Absolute value
* Exponential

Edapudlovtal o ojpota tumov integer/signed/unsigned

. TMHMA , , , ,
I E NAHPO®OPIKHE 4 Epyaotrplo Aoywng 2xediaong 2023-24 A.BaclAOmtouAog
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VHDL — TeAeoTéC (operators)

TeAeoTéc ouykpioncg (Relational Operators)

Operator Returns true if the comparison is:
= Equal

I= Not equal

< Less than

<= Less than or equal

> Greater than

>= Greater than or equal

. TMHMA , , , ,
I E nnnnnnnnnnnn " Epyaotrplo Aoywng 2xediaong 2023-24 A.BaclAOmtouAog
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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

Edpappolovrial o€ vector

. TMHMA , , , ,
I E nnnnnnnnnnnn " Epyaotrplo Aoywng 2xediaong 2023-24 A.BaclAOmtouAog
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VHDL — TeAeoTéC (operators)

2uvapTtnoeic OAioBnoncg (MNMakEro numeric_std)

shift_left() -
Sh Ift_rlght() ApOuntikn OAicOnon

rotate left()
rotate_right()

Edapunadlovtal os sighed/unsigned

. TMHMA , , , ,
I E nnnnnnnnnnnn " Epyaotrplo Aoywng 2xediaong 2023-24 A.BaclAOmtouAog
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VHDL — TeAeoTéC (operators)

Unsigned: OAioBnon

EHie

TMHMA
NAHPO®OPIKHE 4
THAEMIKOINONION

* Asttoupyliec shift_left kau shift_right

— AmotéAeopa (BLou PeYEBOUC LE TOV TEAECTED

s=00010011, = 19,,

!

y <= shift_left(s, 2);

s =00010011, = 19,,

!

ATIOKOTIA TIPOC TAL KATW

!

y =01001100, = 76,

y <= shift_right(s, 2);

!

y = 00000100, = 4,,

Epyaotiplo Aoyikng Xxediaong 2023-24 A.BaclAomoulog



VHDL — TeAeoTéC (operators)

VHDL'93 Vivado 2019.2, 2022.2

signed/unsigned

x<=a sll 2;

y<=a srl 2;
lNna to std_logic_vector

AEN umtapyxel kamotla cuvaptnon.

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

Edv OpWG EVEPYOTIOLHCOUE TN

VHDL 2008 tOTtE PUMopOoUuLE 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)

THAENIKOINONION

EQV OWG EVEPYOTIOLJOOUE TN
VHDL 2008 t0te UMopOoULE va
XPNOLLOTIOLHOOULE KoLl TOL

sla, sra.

- TMHMA , , , ,
I E NAHPO®OPIKHE Epyaotrplo Aoywng 2xediaong 2023-24 A.BaclAOmtouAog
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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<=asrl 2;
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)

. TMHMA
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VHDL — TeAeoTéC (operators)

Signed: MNMoAAaTTAQCIOOUOG

e MNMoANamAACLOOUOC pe 2F
— Aplotepn AoviKn oAloBnon (omwc via ampoonuouc)

To tPOONMO TIPETEL VAL
o Ataipecn e zk T pAUELVEL
— Agéla aptBuntikn oAioGnon
— Amoppupn Twv k£ AlyoTEPO CNUAVTLIKWY bit, Kal elcaywyn k&
avTlypadwyv tou bit mpoorpou oTo MEPLOCOTEPO
ONUOVTLKO AKPO

— 7)., s="11110011" ---13
shift_right(s, 2) ="11111100" -- —13 / 22

. TMHMA , , , ,
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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)

THAENIKOINQONION

TMHMA
l MAHPOGOPIKHE Epyaotnplo Aoyikig 2xebiaong 2023-24 A.BacAGTIOUAOG
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VHDL — Tutrol onuaTtwyv

MeTaTPOTTEG

. TMHMA
d | E NAHPO®OPIKHI 4
THAEMIKOINONION

Numeric Std Conversions

(_ Type conversions | (" Functioncalls |

MNumeric_std,

Signed() __——, Signed

AN

To_integer()

Std_logic_vector() To_signed(,length)
Std_logic_1164. Standard.
Std_logic_vector ) Signed() Unsigned() __Integer -

Unsigned() To_integer()

To_unsigned( length)

Std_logic_vector()
\ Numeric_std. /

Unsigned
Arrays —)

Copyright @ Deulos

Epyaotiplo Aoyikng Xxediaong 2023-24 A.BacAomoulog
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VHDL — TeAeoTéC (operators)

Mrmopeite va StaBdoete Kkat:
https://www.nandland.com/vhdl/examples/example-shifts.html

Mrmopeite va beite emiong kot TN cuuneplpopa toug o€ bit_vector:
https://hdlworks.com/hd| corner/vhdl ref/VHDLContents/BitVector.htm

Juvortikog odnyocg 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

THAENIKOINONION

TMHMA
l MAHPO®OFIKHE 4 Epyaotnplo Aoyikig 2xebiaong 2023-24 A.BacAGTIOUAOG
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VHDL — Conditional 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).

. TMHMA , , , ,
I E nnnnnnnnnnnn " Epyaotrplo Aoywng 2xediaong 2023-24 A.BactAOmtouAog
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VHDL — Conditional assignment (Dataflow)

Example 2: With Select

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

begin
entity testing 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”,
); “161""when “01”,
"110" when “107,
end entity testing; “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)

Mia evtoAn}: AvaBeon TLUiAC o€ Eva oA

. TMHMA , , , ,
I E NAHPO®OPIKHE 4 Epyaotrplo Aoywng 2xediaong 2023-24 A.BactAOmtouAog
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VHDL — Conditional assignment (Behavioral)

Example 2: Case

_ architecture Behavioral of testing is
library IEEE;

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

Mropei kot TOAAQITAEG EVTOAEC

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

entity testing is begin
port (a : in std _logic_vector(1l downto 0); case ais
b : outstd_logic_vector(2 downto 0) when “00” => b<=“000";

); when “01” => b<="101";
when “10” => b<=“110"; case

end entity testing; when “11” => b<="011"; ALOKPLTEC TLUEC
when others => b<=“000";
end case;

end process test;
end architecture Behavioral;

. TMHMA , , , ,
I E NAHPO®OPIKHE 4 Epyaotrplo Aoywng 2xediaong 2023-24 A.BactAOmtouAog
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VHDL —Selected & 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).

Epyaotrplo Aoywkng Zxediaong 2023-24 A.BacAOtOUAOG



VHDL — Selected assignment (Dataflow)

Example 2: When

library IEEE;
use IEEE.STD_LOGIC_1164.ALL;USE ieee.numeric_std.ALL;
- - max=2"5-1=63
entity testing 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 testing; 01: Aoulevel 1 AC
architecture Dataflow of testing is 10: AouAgvouv 2 AC
signal temp :unsigned(5 downto 0); 11: AouAsglouv katta 3 AC
begin
temp<= unsigned(temperature);
action<="00" when temp<25 else

"01" when (temp>=25 and temp<30) else , ,

"10" when (temp>=30 and temp<45) else /\OVlel EUVGHKH

"11";
Mia evtoAnl: AvaBeon TIHAG O Eva oo

end architecture Dataflow ;

. TMHMA , , , ,
I E NAHPO®OPIKHE 4 Epyaotrplo Aoywng 2xediaong 2023-24 A.BactAOmtouAog
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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 testing is
port (temperature: in std_logic_vector(5 downto 0);
action : out std_logic_vector(1 downto 0)

);
end entity testing;

architecture Behavioral of testing is
signal temp :unsigned(5 downto 0);

THAENIKOINONION

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;

. TMHMA , , , ,
I E NAHPO®OPIKHE 4 Epyaotrplo Aoywng 2xediaong 2023-24 A.BactAOmtouAog

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

if, elsif, else
Movo péoa
O€ process

MpEmnet va
eAEyxw OAEZ
TLC TLUEC



VHDL — Selected assignment (Dataflow)

Example 2: With Select

library IEEE; architecture Dataflow of testing is
use IEEE.STD_LOGIC_1164.ALL;USE ieee.numeric_std.ALL;
signal temp, temp_action :integer;

begin

entity testing is

port (a . in std_logic_vector(4 downto 0); temp<=to_integer(unsigned(temperature));

bcd : outstd_logic_vector(3 downto 0) temp_action<=0 when temp<25 else
); Twhen (temp>=25 and temp<30) else
2 when (temp>=30 and temp<45) else
end entity testing; 3;
Aoykn ZuvOnkn with temp_action select ,
action<="00" when 0, MpemeL va
AV&O ovr "01" when 1, eAéyxw OAEZ
VaDEON HE ETTLAOYN "10" when 2, .
II11II When 3’ Tl.q TLHEC

(OLOKPLTEC TIMEC CUYKEKPLUEVOU OrUATOC) “00" when others:

Mia evtoAn}: AvaBson TLUAC o€ Eva oAU
end architecture Dataflow ;

TMHMA
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VHDL — Conditional assignment (Behavioral)

Example 2: Case

begin

library IEEE; temp<=to_integer(unsigned(temperature));

use IEEE.STD _LOGIC_1164.ALL;USE ieee.numeric_std.ALL;
action_temp: process(temp) is

entity testing is begin
port (temperature: in std_logic_vector(5 downto 0); if (femp<25) then  temp_action<=0;
action : out std_logic_vector(1 downto 0) elsif (temp<30) then  temp_action<=1;
) elsif (temp<45) then temp_action<=2;
’ ) . else temp_action<=3;
end entity testing; end if:
architecture Behavioral of testing is case temp_action is case
signal temp :integer; when 0 => action<="00"; ALOKPLTEG TLUEG

when 1 => action<="01";

’ ’ ’ h 2 => H <=||1 ",
Mrmopet kot TOAAQITAEG EVTOAEG xh:: 32> ZEEEE <_..12..f

avd nepintwon (when) when others => action<=“00";
end case;
end process action_temp;
end architecture Behavioral;
TMHMA
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Example 2: RTL Analysis

Project Summary x| Schematic x testvhd x

VHDL — Selected assignment

‘- @ Q I M O C  10cels

temperatue5:0] [

RTL_GEQ

W ]

acton2_i__0 n

8 /0 Ports

21 Nets

WeBIE, S-vhn K140

Sachtat 11[140]

RTL_MUX

RIL_AND

actond [i]
n =
L)
n

RTL_AND

S0
Sema K[1A
Sainr 11[110] 1]
RTL_LT T
= achon _|__
M1 )
a

E v-mummnr M | *= =

RTL_GEQ

]

acton | 2

5 M1 0]

+ o] [

TMHMA
d NAHPO®OPIKHI 4
THAENIKOINONION
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VHDL — Conditional assignment

Example 2: RTL Analysis

i
[t}

Project Summary x | test.xdc *

@ 9 i kK ©

T tamp_actioni_i
W[3140]

tamp aratura|s 0]

% | Schematic

» | Schematic (2) *

C‘.‘ TCells 80 Ports 25 Nets

lamp_action_i

EFOT S N2
T T Stk 12

RTL_MUX

femp_action_i__ 0
V= moln =11 N[

geactaur 11 E3:0]

= a
= VoD [0 =
RTL_LT

temp_action?_i__0

Kfai0 o
[ = wrmaonE N0 | €

TMHMA
NAHPO®OPIKHI 4
THAEMIKOINONION

EHie

s=Te1 W[4

Szaadt 0]

RTL_LT

temp_actiond_i__1

031407

= [3_

RTL_MUX

Sl o
T N 0]‘ = |

RTL_LT

Epyaotiplo Aoyikng Xxediaong 2023-24 A.BacAomoulog
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VHDL — Selected & Conditional assignment

Example 2: Synthesis

Project Summary x| Device

e a H &

temperature[5:0] D—

* | lesLxdc ¥ | testvng «  Schematic *

o C 10 Cells 81O Ports 16 Nets

temperature_IBUF[0]_inst
O

v

action_OBUF[0]_inst_i_1

IBUF

temperature_IBUF[1]_inst
O

:

IBUF

temperature_IBUF[2]_inst
0

J

IBUF

action_OBUF[1]_inst_i_1

temperature_IBUF[3]_inst
0

J

IBUF

10
1 | actionGOBU FIO_inst
12 O L
13 OBUF
14
15
LUTE

temperature_IBUF[4]_inst
0

:

IBUF

temperature_IBUF[5]_inst
0

. TMHMA
d | E MAHPO®OPIKHE 4
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y

IBUF

10
1 action_OBUF[1]_inst
12 O : °
13 OBUF
14
LUTS

Epyaotiplo Aoyikng Xxediaong 2023-24 A.BacAomoulog
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VHDL — Selected & Conditional assignment

Synthesis

1.

signal <= value when condition else ... ’ ’ ’
Kal oTLg 2 meputtwoelg elpaote ameuBeiog

2'_ . OTO CWHO TNG APXLTEKTOVLKNG KAl N EVIOAN

V‘_“th signal_1 select _ . adopd anoddoong TLUNC O€ EVA CUYKEKPLUEVO
signal_2<=value when (discrete signal_1 value), ofua

3.

If condition then action;elsif ... else end if Kal 0TIC 2 TIEPUTTWOELC ELLOOTE GTO GO
4. process (f procedure) kat adopd tnv

case signal is EKTEAEON ULOC N TIEPLOCOTEPWYV EVTOAWV
when value => assignment (discrete signal value), avaAoya Tn ouvBrkn, KoL uropei va apopa

TIAVW oo Eva orpota.

http://www.pldworld.com/_hdl/2/ ref/acc-eda/language_overview/concurrent_statements/conditional_vs__selected_assignment.htm

. TMHMA , , , ,
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VHDL — Multiplexer

* EmtAeyeLpeTall eloodwv dedopeEvwyY e Baon
ula elcodo emhoync

A-ge-1 moAuTmAEKTNC

2-ae-1 moAumhEkTne

1
—o g

sel i
5;' : 00 a * Evac N-oe-1
dg , .
1 o 'i'é o ITOAUTIAEKTNC QTTALTEL
o
2 . ]
T - rlogz N | bit gemiAoync

TMHMA
l MAHPO®OFIKHE 4 Epyaotnplo Aoyikig 2xebiaong 2023-24 A.BacAGTIOUAOG
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VHDL — Multiplexer

* Mo va emtAeéoupe petaév N
KWOLKWV AEEEWV TwV M bit

— Juvdeou e mapAaAAnAa
m TOAUTIAEKTEC TwV N €L0O0OWV

. TMHMA
d I E MAHPO®OPIKHE 4
nnnnnnnnnnnnn

0 z(0)

a0

al

sel
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VHDL — Multiplexer

Entity (2to1)

entity MUX 2 to 1 is
port (
AQ0: in STD LOGIC;
Al: in STD LOGIC;

S: in STD LOGIC;
Y: out STD LOGIC);
end MUX 2 to 1;
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VHDL — Multiplexer

Architecture (2to1 - behavioral)
[TepIypai®n CUUTIEPIPOPTC

architecture BEHAVIORAL of MUX 2 to 1 is
begin
process (A0, Al, 5S)
begin
if (S = '0") then
<= AO0;

y<=A0 when s='0' else A1,

else
<= Al;
end if;
end process;
end BEHAVIORAL;

2TN NIOTO EUCI0BNOI0C CUPTIEPIAXHBAVOVTAI OAEC
0l £100601 TOU CUVBUXOTIKOU KUKAWHATOC
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VHDL — Multiplexer

Architecture (2to1 - behavioral)

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

YAotroinon If

m Ylomoinon evroAng IF ye Tn XpAon mMoAuTAEKTwY 2 o 1

if cl1 then
sl;

elsif c? then
s2;

else
s3;

end if;
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VHDL — Multiplexer

Entity (4to1)

EHie

entity MUX 4 to 1 is

port (
: in

1: in

: in
: in
: in
: in
: out
end MUX 4 to

STD LOGIC;
STD LOGIC;
STD LOGIC;
STD LOGIC;
STD LOGIC;
STD LOGIC;
STD LOGIC);
1;

A0
Al
A2
A3

AUon 1: YAoroinon Je MOAUTIAEKTEC 2 o€ 1 o€ doun xAucIidnCg
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A0
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VHDL — Multiplexer

Architecture (4to1)

H apXITEKTOVIKN Tou moAumAékTn 4 os 1 otn VHDL
[Tepiypa@n cupmepipopac - Auon 1

architecture BEHAVIORAL of MUX 4 to 1 is
begin
process (AO, Al, A2, A3, S0, S1)
begin
if (51 '0' and SO '0') then Y
elsif (S1 '0' and SO = '1') then Y

elsif (S1 = '"1l'" and SO = '0') then Y
else Y
end if;
end process;
end BEHAVIORAL;

2TN ANIOTOl EUNICONCINC CUNTTEPIAXUBAVOVTOI OAEC
0l £100501 TOU CUVAUOOTIKOU KUKAWHATOC
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VHDL — Multiplexer

Entity (4to1)

H ovtoTnTa TOU MOAUTIAEKTN 4 o€ 1 otn VHDL

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

2: in STD LOGIC;

: in STD LOGIC;

: in STD LOGIC;

1: in STD LOGIC;

: out STD LOGIC);

end MUX 4 to 1;

AUon 2: YAomoinon pe S0 l
no)\un)\ieKT:eq 20e1l o T~ S1
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VHDL — Multiplexer

Architecture (4to1)

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")
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 - MepiAnwn

e Tumoc Signed

e AMA\OLTUTO ONUATWV

 TeAeoTEC

 OAwoBnoelc

e Selected Assignment

e Conditional Statements

e Awafalete tic mapaypadouc 2.4, 3.2 (Bewpia kat VHDL) anto Ashenden kat
2.7,2.8,4.2.4,4.2.6,4.3,4.5.1,4.5.2, 4.5.3 (OXI to koppatt tng VERILOG)
arto to BLBAlo Twv Harris.
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