I'wooeg Ieprypapng YAkov

YUVTaEn TOQOUETEIK®Y TTEQLYQOPWV

NikoAaog Kappadiog
nkavv@physics.auth.gr

7 Amtoidiov 2009

Nwdraog Kappadias nkavv@physics.auth.gr TAdcoeg Megryagpng YAtkoy

H évvowa tov takétov (PACKAGE) ctn VHDL

m To mwoaxéto otn VHDL astotedel éva u€co yuo thv oQydvecon
TUNUAT®V KOSKO ToL oTtola elvar yenowo va eivor Stabéoyuo
o€ TEQLGGATEQRO TOU VOGS KUKAMUATO

m Xe éva makéto guvnBicetal vo togtobetovvtal Guxvd
XONGOTTOLOVUEVA, TUALATO KOOSR

B ZUGTOTIKG KUKAOUATOV dGTe va elval oQatd amd dAia
KUKA@OUOTO X®EIS Tnv guuttepiinyn tng SMA®GNRS Toug GTnv
greproxn dSnlwcenv twv ARCHITECTURE

Yuvagtricels kot Siadikacies

Opwopol VTV KAl VITOTUTTWV dedouévav

Ytabeés

Yhapato kaBoMrng eupéietas aldd oy yia xenon e
GUVOEGLO KWK

® 'Eva Takéto yetayAdwTticetor atnv aviigtoyn Tou
BupAobnkn (LIBRARY)
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Ykiaypdenon tng Stdlegng

B ZUVTOEN TTOQOUETEIKOV TTEQLYQAPWV
m BifAoOrikeg kar mwakéta (libraries and packages)
® Ymompoyeduuata (subprograms)
m Xvvoptncels (functions)
B Awdwkacieg (procedures)
m H evroAn GENERATE

m Xynuo FOR ... GENERATE
m Xynua IF ... GENERATE
® [Topadelyuato oxedSlacuol TTAQOUETEIKMY KUKAMUATOV:
oMeBnTAg Slovicuatog
Bl aBpowstig Quithic kpatovuévou (ripple-carry adder)
yevvitola teotwiog (parity generator)
A aviyveutic wotwiag (parity detector)
YEVIKEVUEVOS TTOAVTTAEKTNG n-Ge-1
[ oanldc Sudbpouos Sedouévav
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YYvTagn Kol YENGN €vOg TTAKETOU

m o évo TTOKETO TTEOOLRETIKA UItopel va cuvtayfel odua
Tmaxétov (PACKAGE BODY) Gto 07t0{0 KOTayQd@ovTal ot
TEQLYQAPES TUXOV GUVOQTAGEWV KoL SLASIKAGLWV TTOU €X0UV
SnAwBel gtnv JTegloyn SnAdGewV (statements) TOU TTOKETOV

B XUvtogn evog TTAKETOU

PACKAGE <package name> IS
statements
END <package name>;

[PACKAGE BODY <package name> IS

implementation of functions and procedures
END <package name>;]

B AlAoon xeNnong evog TTOKETOU
USE <library name>.<package name>.<package parts>;
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[Tepuogdtepa yia tn dnAwcn yonong (USE) evdg

ITapddeyua TTEQLYOOPAC EVOS TTARETOU ,
e yu oyoapng S TTARETOV

B [Tokéto ue Sniddoels TOTTOVY, 6Tabfepds Kal SHAOGN Kol . . , . . .
m Ta Takéta meeTel va elvan opatd GTnv euféiela Tou KOSk

TEQLYQAPN GUVAQTNGNG

LIBRARY ieee;
USE ieee.std_logic_1164.all;

PACKAGE my_package IS
TYPE state IS (stl, st2, st3, st4);
TYPE color IS (red, green, blue);
CONSTANT all_ones : STD_LOGIC_VECTOR(7 downto 0) := "11111111";
FUNCTION positive_edge(SIGNAL s: STD_LOGIC) RETURN BOOLEAN;
END my_package;

PACKAGE BODY my_package IS
FUNCTION positive_edge(SIGNAL s: STD_LOGIC) RETURN BOOLEAN IS
BEGIN
RETURN (s’EVENT and s='1");
END positive_edge;
END my_package;
-
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Yitompoyeduuota

Ta vrompoyedupata otn VHDL ypncioitostolovvon Le
TOEOUOLO0 TEOTIO GE GXECN Ue TIG GUUPATIKES YAWGGES
SLaBKAGTIKOU TIROYQAUUATIGULOV

Emitpémouv tn xenon emovaloupfovouevov Tunidtov
KOSKO XIS Vo xeeldleTol AUTd Vo ETTAVOYQOPOUV

Me Tn xeNnon VITOTEOYQOUULETMV, EKTETAUEVES DOUES KODIKA
Sapovvion Ge WKEATEQO TUAUATA KWSKA T oTtoia elvon
Tio0 eUkoAa ot Stayelpion toug (Sounyuévog

TLEOYQAUUATIGULOG)
m H VHDL magéxer guvagtricels (functions) kow Stadikacies
(procedures)
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61rou TTEdKELTOL VO Yenoyoonfovv kdirold oTtd T
TeQLEXOUEVE TOUG
m Me tnv evtoAn USE SnA@vetar n Stabegudtnta evog
Ttakétov oe kdgrowo ENTITY, ARCHITECTURE 1 akdéun ko
oe GAAa TTokéTa TTov Bacitovial e avtd

USE work.my_package.all;

USE work.my_package.positive_edge;
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YXYNAPTHXH (FUNCTION)

m Ov guvoETAcelg aTToTeAOUV €(80G VITOTIROYEAUUATOS TO OTTO{0 ETMGTEEPEL

(6Tav kodeltan) uia wovadikn Tun

Ot GUVOQTAGELS KAAOUVTOL ATTO ERPEACELS

Agv WItoQoUvV VOl TROTTOITOINGOUV TIC TTARAUETEOVS LGOS0V TOUG

H xorion evtodic RETURN yio tnv £TGTROMN TWIAG (VoL VTTOXQEMTIKIA

Xovragn:

FUNCTION <function name> [<parameter list>] RETURN <type> IS
[statements]

BEGIN

sequential statements
END <function name>;

® H Mota ;mopauétomv (parameter list) ustopel va stepidaufdvet:

[CONSTANT] <constant name> : <constant type>;
or
SIGNAL <signal name> : <signal type>;

NwoAaos Kappadias nkavv@physics.auth.gr TAdcoeg MeQyeapng YAtkov



[Mapadetypata cuvaptneenv (1)

m [Topdderyua: Xuvdptnon conv_integer

FUNCTION conv_integer (SIGNAL vector: STD_LOGIC_VECTOR) RETURN INTEGER IS
VARIABLE result: INTEGER RANGE 0 to 2**vector’'LENGTH-1;

BEGIN
IF (vector(vector’HIGH)='1’) THEN
result := 1;
ELSE
result := 0;
END IF;
FOR i IN (vector’HIGH-1) DOWNTO (vector’LOW) LOOP
result := result * 2;
IF (vector(i)='1’) THEN
result := result + 1;
END IF;
END LOOP;

RETURN result;
END conv_integer;

SIGNAL y: INTEGER;
SIGNAL a: STD_LOGIC_VECTOR(7 downto 0);

y <= conv_integer(a);
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ATAAIKAXIA (PROCEDURE)

Yuvtdooovtar pe Taeouoto TeéTo e Tic LYNAPTHXEEIX
KoAovUvtar aird SnAdoels 6tov kodika (statements)
M Swadikacio wirogel va xonowostoinbel wg evioM astd uévn tng
ETtiteéaeTtal v TQOTTOTTOLoUV TIG TWES TV TTOQAUETOWY TOUS
Aev amarteitan va weQuiapfdvouv evroan RETURN
Ou wapduetpol urtopel va éyovv katevbuvtikétnta (IN, OUT, INOUT) kow
ugtopel va elvan omwowadnmote aviikelpevo (SIGNAL, VARIABLE,
CONSTANT)
m Xovtagn:
PROCEDURE <procedure name> [<parameter list>] IS
[statements]
BEGIN
sequential statements
END <procedure name>;

m H Mota ;opauétonv (parameter list) ustopel va srepudaufdvet:
[CONSTANT] <constant name> : <constant type>;
SIGNAL <signal name> : <direction> <signal type>;
VARIABLE <variable name> : <direction> <variable type>;
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[Mapadetypata cuvaptneewv (2)

m ITapddeyuo: Xuvdotnon [logs]

® Mo ouvdgtnon AoyoiBuov wg 1eog 2 TiTtou ceiling (GTEoyyvloTtoinon
OTTOTEAEGUATOS GTOV TTANGLEGTEQO Ueyalvtepo axépawo) eivon waitepa
XQAGWN yloL TRV TrepLyeaprt evpovug bit dievBiveewv Ge Gyéon ue To
GUVOMKS aELBUd Twv dtevBuvalodotovuevov décewy, ue uio wévo
TTOQAUETEO

m [Topadelyuato xenong: oIToK®IKOTTONTES, KMSUKOTTONTES, YEVIKEVUEVOL
TLOAMVTIAEKTES

function LOG2C(input: INTEGER) return INTEGER is
variable temp,log: INTEGER;
begin
log := 0;
temp := 1;
for i in 0 to input loop
if temp < input then
log := log + 1;
temp := temp * 2;
end if;
end loop;
return (log);
end function LOG2C;

Nwdéraog Kappadias nkavv@physics.auth.gr TAdcoeg MeQrygapng YAtkoy

[Tapadelypato Stadikaclov

m [Topdderyuo: Avabikacio sort

SIGNAL min, max: OUT INTEGER RANGE 0 to limit) IS
BEGIN
IF (inl >= in2) THEN
max <= inl;
min <= in2;
ELSE
max <= in2;
min <= inl;
END IF;
END sort;

PROCESS (en)
BEGIN
IF (en = '1’) THEN
sort (inpl, inp2, outpl, outp2);
END IF;
END PROCESS;

( R
PROCEDURE sort (SIGNAL inl, in2: IN INTEGER RANGE 0 to limitj
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[Takéto yia apBuntikin pe uyadikoUg atipuovs [Takéto yia apubuntikn pe uryadikoug (complex number

(complex number arithmetic): AnAwon PACKAGE arithmetic): TeAeotég '+’ ko ' -

PACKAGE BODY complex_type IS

FUNCTION "+" (a, b : complex) RETURN complex IS

PACKAGE complex_type IS VARIABLE t : complex;

CONSTANT re : INTEGER := 0; BEGIN

CONSTANT im : INTEGER := 1; T(re) := a(re) + b(re);

TYPE complex IS ARRAY (NATURAL RANGE re TO im) OF REAL; T(im) := a(im) + b(im);

FUNCTION "+" (a, b : complex) RETURN complex; RETURN t;

FUNCTION "-" (a, b : complex) RETURN complex; END "+";

FUNCTION "*" (a, b : complex) RETURN complex;

FUNCTION "/" (a, b : complex) RETURN complex; FUNCTION "-" (a, b : complex) RETURN complex IS
END complex_type; VARIABLE t : complex;
~ J BEGIN

T(re) := a(re) - b(re);
T(im) := a(im) - b(im);
RETURN t;

END "-";
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[Takéto yia apBuntikn pe uryadikoug (complex number

H A GENERATE
arithmetic): TeAeotég "*’ ko ’/’ EVTOML

FUNCTION "*" (a, b : complex) RETURN complex IS

VARIABLE t : complex; m H evtoAi GENERATE magéyel tn duvatdtnta TTeQLyQopng
BEGIN ETTAVAAAUBOVOULEVOV KUKAOUATIKGOV SOUMV e GUUITAY TEOTTO
t(re) := a(re) * b(re) - a(im) * b(im); KOATOAAUBAVOVTAG UKQEM €KTAGN KOSIKA
t(im) :=
t

a(re) * b(im) + b(re) * a(im); , , . . ‘
RETURN t; B AlevKROAUVEL TNV TTEQLYEAPN SOUKDV TTOV TTAQOVGLALOVV KOAVOVIKOTNTO GTO

END "*"; VMKGS 6TTwg 0BEOLGTES QLITAG KEATOUUEVOL, apxela KaTayweEntwv (register
files), kot dévdpa LAY XOR (Sourt cuykeLeng)
FUNCTION "/" (a, b : complex) RETURN complex IS
VARIABLE i : real;
VARIABLE t : complex;

m OToladNITOTE EVTOAN TTOU ETULTEETTETOL GE GUVTREXOVTO KM GTNn
VHDL ugtopet va cuutteguingbel oe wior evtoat GENERATE

BEGIN m Elvow ekt n grepypapn goMacuéveov doudv armté GENERATE
t(re) := a(re) * b(re) + a(im) * b(im); , , , ; .
t(im) := b(rey * a(im) - a(re) * b(im): ] ELSLKOTSQ(/I, wa evtodi GENERATE umogel vo megikAeiel GtiymdTuIto
i 1= b(re)**2 + b(im)**2; OUGTATIRGOY
t(re) := t(re) / i; m M evioAt GENERATE utopel va ekpactel pue §Vo Sapopetikd
t(im) := t@m) / i; GYALOTOL
RETURN t; X

END "/": m Xynuo FOR (FOR ... GENERATE)

m Xynuo IF (IF ... GENERATE)

END complex_type;
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To oynua FOR tng evioiig GENERATE [Mapddetyua agtAoV kukAouatos ue FOR ... GENERATE

m To amAd kKUKAWUO TOV GxALaTog agtoteAel éva didvucuo agtd Tileg AND
2 e1668wv GTo oTtolo epapuotovtal Vo giGodol THITOU
STD_LOGIC_VECTOR twv 8-bit

m [o to oyipwa FOR tng eviomic GENERATE = Synuomio Sidyoauuc

® H mopduetpog dewtoddtnong tov FOR 8ev grpémel va $2(7:0)
xonowwotroteitan ektos tng FOR ... GENERATE $1(7:0) ! ' ' ' ' ' '
m O Boyoc dev tepuatitetar wEOEA @ @ @ @ @ @ @
m XUvtogn: | | | | | | | I
<label> : FOR parameter_specification GENERATE S8(7:0)
[declaration_statements] B AQYLTEKTOVIKA TOU KUKADUOTOS
BEGIN ( ARCHITECTURE test_forgen OF test IS h
SIGNAL S1, S2, S3: BIT_VECTOR(7 DOWNTO 0);
concurrent_statements BEGIN
END GENERATE <1abel>. Gl : FOR N IN 7 DOWNTO ® GENERATE
’ and_array : and_gate
PORT MAP (

inl => S1(N),
in2 => S2(N),
outl => S3(N)

)
END GENERATE G1;
END test_forgen;
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To oynua IF tng evtomMigc GENERATE [Mapddetyua agtAoV kukAouatog ue IF ... GENERATE

B Xt0 mapddeyua avtd n evioAn IF ... GENERATE

xonowomoteiton €vBetn gtnv egwtepikin FOR ... GENERATE
m [o 1o oynuo IF tng eviomMic GENERATE

m Emiteémer tny vird cuvOnkn Snpoveyio vAtkov
m Aev emutpémtetan n ypnon twv ELSE ko ELSIF tunudtov

m Xe gxéon ue to axwo KUkAwUa, n woAn AND yia ta pneio
vyniAdtepng cnpoavtikdtntas (MSB) aviikabictaton asd uia

wag evroing IF XOR
m YUvtagn: B AQXLTEKTOVIKI TOU KUKAMWATOS
<label> : IF parameter_specification GENERATE (ARCHITECTURE test_ifgen OF test R
[declaration_statements] SIGNAL S1, S2, S3: STD_LOGIC_VECTOR(7 DOWNTO 0);
- BEGIN
BEGIN Gl : FOR N IN 7 DOWNTO © GENERATE
G2 : IF (N = 7) GENERATE
concurrent_statements S3CH) <= SLCH) zor S2(N);:
END GENERATE <label>; END GENERATE G2;

G3 : IF (N < 7) GENERATE
S3(N) <= S1(N) and S2(N);
END GENERATE G3;
END GENERATE G1;
END test_ifgen;
\
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KukAouoto pe TToQoueTEKES TTEQLYQOUPES

OMcBntiig dtaviouatog

H ABpoloTtig ouitng kpatovuévou (ripple-carry adder)
Fevvitoua wootwiag (parity generator)

A Aviyvevtnig wgotiog (parity detector)
Fevikeuuévog TTOAVTIAERTNG n-Ge-1

@A AmAdg Suddouog dedouévmv
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OMaGOntng Stavicratog yio aQleTeEn Aoyikn oAMcOncn

@)

= Aldypouua xeoviouou:

58nS

inp(3:@) [

sel (o K1 | K3 L KT K
outp(7:0) [OD KA W 3% (&8 ¥ oo Ko K
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OMaGOnTng SrtavicGuatog yio aQleTeEn Aoyikn oAMicOncn

@

m Kiklwpa oAicOnong touv dravicuatog eig6dov inp katd évav aius
Yécewv

m O apbuds déoewv tng oAMcOnong kabopiteton agtd tnv elcodo sel Trov
efvan toItov INTEGER

(" 7
library ieee;
use ieee.std_logic_1164.all;
entity vshifter is
port (
inp : in std_logic_vector(3 downto 0);
sel : in integer range 0 to 4;
outp : out std_logic_vector(7 downto 0)
)
end vshifter;
architecture leftshift of vshifter is
subtype vector is std_logic_vector(7 downto 0);
type matrix is array (4 downto 0) of vector;
signal rows: matrix;
begin
rows (0) <= "0000" & inp;
Gl: for i in 1 to 4 generate
rows(i) <= rows(i-1)(6 downto 0) & ’0’;
end generate GI1;
outp <= rows(sel);
end leftshift;
J
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7 2 2 3
[TopaueTEROS BEOLGTNG ELITNS KQOATOVUEVOU
(parameterized ripple-carry adder)
m H yevikri gtaBepn N kabopitel To eUpog bit Tou abgolgtn
m o kdBe m otnv evioMi GENERATE Snuiovgyeitar évag
TTARENG aBEOLGTAGS Ue Sagivdecn Tov KEATOVUEVOU £E650U
TOV GTO KQATOUUeVo €1Gé8ou Tng emouevng Paduidog
( M ( M
library ieee; architecture gatelevel of rca is
use ieee.std_logic_1164.all; signal c : unsigned(N downto 0);
use ieee.numeric_std.all; begin
c(0) <= cin;
entity rca is Gl: for m in 0@ to N-1 generate
generic (N: integer := 8); sum(m) <= a(m) xor b(m) xor c(m);
port ( c(m+1) <= (a(m) and b(m)) or
a, b : in unsigned(N-1 downto 0); (b(m) and c(m)) or
cin : in std_logic; (a(m) and c(m));
sum : out unsigned(N-1 downto 0); end generate Gl;
cout : out std_logic cout <= c(N);
); end gatelevel;
end rca;
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Fevikn yevvntola tGotipwiag (parity generator)

To parity bit elvan '8’ dtav o TAMBoC Twv *17 otn Aégn eivar demio 1 "1’ GTnv
TEQRITTTOGN TTOV TO A0S elvar TEQLTTY, DGTE TO TEOKVITTOV Stdvucua aTd Tn

guvévman elg68ou kot pnglov ooTwiog va éxel Tdvta dTia LooTyio

entity parity_gen is process (input)
generic (n: integer := 7); variable templ: bit;
port ( variable temp2: bit_vector(n downto 0);
input begin
in bit_vector(n-1 downto 0); templ := ’0’;
output : out bit_vector(n downto 0) for i in input’RANGE loop
) templ := templ xor input(i);
end parity_gen; temp2 (i) := input(i);
end loop;
architecture rtl of parity_gen is temp2(n) := templ;
begin output <= temp2;
- end process;
end rtl;
- J
Audypoal xQoVIGUOY TOU KUKAMUATOS
sens
input(6:0) [IL I Xme o3 }ms (s KOs ¥ O0r  }uE X
output(7:0) [T Y81 XBz  (mz  }(Bs (s} 0s &7 Y EE ¥
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Vi rd z
[Tepypa@n yevikevuueévou TTOAVTTAERTN
( A
library IEEE;
use IEEE.std_logic_1164.all;
use IEEE.numeric_std.all;
use work.various_pkg.all;
entity muxntol is
generic (N : integer := 8);
port (
inp : in std_logic_vector(N-1 downto 0);
sel : in std_logic_vector(log2c(N)-1 downto 0);
outp : out std_logic
bH
end muxntol;
architecture rtl of muxntol is
begin
outp <= inp(to_integer (unsigned(sel)));
end rtl;
- J

Audypoupol XQoVIGUOY TOU KUKAMUOTOS

58nS
inp(7:0) [AB

sel(2:0) 000 ¥ oo1 o1 011 ¥ 1@m ¥ 101} 1i@ ) 111} ooo K
outp [ L f | I |
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Fevikdg aviyvevtng tGotiutag (parity detector)

"Evag eAeykTiG 1ooTwiag emicTeépel *0’ oty €60d0 dtav To TABog twv '1’ Gto

Sudvuoua e1668ov elvan dotio, kot "1’ dtav elvan TTEQLTTO

entity parity_det is
generic (n : integer := 7);
port (
input: in bit_vector(n downto 0);
output: out bit
)s;
end parity_det;

Audypaua xoviGUoY TOU KUKAMUATOS

architecture rtl of parity_det is
begin
process (input)
variable temp: bit;
begin
temp := '0’;
for i in input’RANGE loop
temp := temp xor input(i);
end loop;
output <= temp;
end process;
end rtl;

58ns

input(7:0) [IO X1 W1z W0z

output 1 |
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YAottoinon agtAov Stadpduov Sedoucvav (1)

® 'Ectw 611 9éhovue va
vAoTromcovye Siddgouo
SeSouévwv (datapath) yua tov
VTTOAOYLGUS TG €RPEAGNS
(a + b) XOR (c AND d)

B Xtnv €5080 Tou KUKA®UATOS da
Byaivel To amotéAecua tng
GUVOMKNAG €K@Eacng, Ta
EMUEQOVC ATTOTEAEGUATO @ + b
kot ¢ AND d kou owtd Do efvon
Swabéowa elte dueca elte pécw
KOTOY®ENTA
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B Xynuatikd Sidyeouuo

D-type register

TAdcoeg MeQryeapng YAtkov




YAottoingn asmAov dradpduov dedoucvav (2)

m To kUkAwuo Tov cplxfunc.vhd

library IEEE;
use IEEE.std_logic_1164.all;
use IEEE.numeric_std.all;

entity cplxfunc is
port (
a, b, ¢, d : in std_logic_vector(7 downto 0);
ol, o2, o3 : out std_logic_vector(7 downto 0)
)
end cplxfunc;

architecture rtl of cplxfunc is
signal tl1, t3: unsigned(7 downto 0)
begin
process (a,b,c,d,tl,t3)
begin
t3 <= unsigned(c) and unsigned(d);
tl <= unsigned(a) + unsigned(b);
02 <= std_logic_vector(unsigned(tl) + unsigned(t3));
ol <= std_logic_vector(tl);
03 <= std_logic_vector(t3);
end process;
end rtl;
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YAogtoingn agtAot Stadpduov Sdedoucvav (4)

m To GuvoAikd KUKAUO

-
library IEEE;
use IEEE.std_logic_1164.all;
use IEEE.numeric_std.all;

entity datapath is
port (
clk, reset : in std_logic;
inl, in2 : in std_logic_vector (7 downto 0);
in3, in4 : in std_logic_vector(7 downto 0);
sel : in std_logic_vector(2 downto 0);
outp : out std_logic_vector(7 downto 0)
)
end datapath;

architecture structural of datapath is
component cplxfunc is
port (
a, b : in std_logic_vector(7 downto 0);
c, d : in std_logic_vector (7 downto 0);
ol, 02, o3 : out std_logic_vector(7 downto 0)
H
end component;

.
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YAottoingn asmAov dradpduov dedoucvav (3)

Kartaywentrig

library IEEE;
use IEEE.std_logic_11

64.all;

architecture rtl of regn is
signal temp:
std_logic_vector(N-1 downto 0);

entity regn is begin
generic ( process (clk, reset, d)
N : integer := 16 begin
); if (reset = ’1’) then
port ( temp <= (others => ’0’);
clk : in std_logic; elsif (clk’EVENT and clk='1’) then
reset : in std_logic; temp <= d;
d : in std_logic_vector(N-1 downto )} end if;
q : out std_logic_vector(N-1 downto 0 end process;
s q <= temp;
end regn; end rtl;
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YAottoinon astAov dradpduov dedouévmv (5)

m To cguvolkd kUKAwUa (Guvéxewa - 1)

component re
generic (
N : inte
DM
port (
clk
reset
d
q
H
end componen

signal x1, x
begin

port map (

a => inl
c => in3
ol => x1

DN

gn is

ger := 16

in std_logic;
in std_logic;

in std_logic_vector(N-1 downto 0);

out std_logic_

t;

2, x3, x4, x4_

uutl : cplxfunc

, b => in2,
, d => in4,

vector (N-1 downto 0)

r: std_logic_vector (7 downto 0);

, 02 => X2, 03 => x3
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YAottoingn asmAov dradpduov dedoucvav (6)

m To cuvolikd kUKkAwua (Guvéxela - 2)

G_muxl : for i in 7 downto 0 generate port map (
with sel(l downto 0) select clk => clk,
x4 (i) <= x3(i) when "10", reset => reset,
x2(i) when "O1", d => x4,
x1(i) when "00", q => x4_r
X"00" when others; );

end generate G_muxl;
G_mux2 : for i in 7 downto 0 generate

uut3 : regn with sel(2 downto 2) select
generic map ( outp(i) <= x4_r(i) when "1",
N => 38 x4 (i) when others;
) end generate G_mux2;
-

m Audypouua xeoviGuoy ToU KUKAMUATOS

50nS
clk S VY B Y B VY B WY B AU B WY B S B S
reset

in1(7:8) [DE
in2(7:0) [AD
in3(7:8) [BE
ina(7:@) [EF
sel(2:0) (00O OOy @im (oL ) fom oL ) i@y Ii1
outp(7:8) [EB (39 KAE BB L] WAE
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