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Context Clauses
Library Clause
Use Clause
Library Units
Package Declaration (optional)
Package Body (optional)

Entity Declaration

v Architecture Body

T @ye ( Concurrgncg ) e b (Sequgntlﬂl Vg W ;) VHDL ol giwy cologuii Jgrs 4

Concurrent VHDL Sequential VHDL ] Con. & Seq.
Process If then else Signal asstgnment
Whew else case TYype § Constant declaration
with select variable declaration | Function § Procedure call
Sigwnal declaration Loop statement Assert statement
Block statement | variable assignment Signal attribute
Return
Null
wait
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WGhtl L sl g lgbls e ¥
LIBRARY library_name;

e
Li,bmr@ Leee;

Li,bmrg altera;

L’merg work;

Li,bmra stol;

or

Ltbra y Leee,altera,work,stol;

(bl St Jsly ;) Package G sl s sl e V0

"

USE library_name.package_name.ALL;

Use teee.std_Logie_1164.all;

Use teee.stol_Logic_arith.all;

Use teee.std_Logie_unsigned.all;

Use teee.std_Logie_signed.all;

Use altera. maxplus2.all;

or

Use alteramaxplus2.max2lib , ieee.std_logic_1164.all ;

B ANZADER WYY, BTIRG1:YAHOO.COM

entity Jrp v

ENTITY entity_name IS
GENERIC( parameter_name : string :=default value;
parameter_name : integer := default_value);

PORT(
input_name , input_name :IN STD_LOGIC;
input_vector_name :IN STD_LOGIC_VECTORC( high downto low);
bidir_name , bidir_name : INOUT STD_LOGIC;
output_name , output_name : OUT STD_LOGIC);

END entity_name;

o>l (Jbly VD ) 29/ 9 5399 S 4 &8 BW j| ppb 4 aabd sp0l6 Sl (S p0 jsbie 4 ENELLY g,
D9 (A
9l dilogl plgi (p e g Wby Gadis b g b Jb vl uf; cud (Al @ewevlc U by b

s |, gy s@la
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D gy W ulé G entity ;I 5] Gsas b

entity D_flipflop is

Port( Data  : ln std_logic_vector (F downto 0); Oflipflop
Clock  :in std_logic; = cista7..0] nFF
Enable :in std_logic; — clock F0=
Aclr in stol_Logie; o ?g
Aset :in std_Logic; S -
QR : out std_logic_vector (+ downto 0));

eEnd;
el 5,4 o OAD (53l 5 b BAKEEY 55 4 5 EALEEY 20 )1 o5liul
b

Ewtltg generic_example is

Generic ( oleLM ctime := 10 ns );

Port (&, b:in std_logic;

C :out std_logic );

end eWci,ta;

(opif o ) Multiplier L entity ;i (sl s Jts

El/\atﬂtg VMML’Cf:PLﬂGY s S muit2d
T :
Port( A : ln std_Llogic_vector (4 downto 0); a2 vi|—
i i} a3 val—
B : ln std_Llogic_vector (2 downto 0); W w3l
Y : in std_Logie_vector (& downto 0)); - el
End multiplier; — B2 VB —
—B3 T
—a
& MULTIPLIER:

Ewtlt@ Mmux Ls

Port( : 2udmux :
. —[=EL V[7.0] =
A nteger range O to 255; a7 :
B : ln lnteger range 0 to 255; —B[7.0]
Y : n integer range 0 to 255 IR LY N
);
end multiplier;
““““““ 2 7
Qb jar 9 il i) § (agddi 4@ b
signal <= expression; o/l 1,k b 4 JW] e [eJ.fVH'DL,) Jlow
Js
a<=1b; sl op 05 A il 4 (ST sy 0 Jlili 1 4o

nnnnnnnn B ANZADER WYWWWY. BTIRG1:YAHOO.COM
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. Avchitecture Jps v

ARCHITECTURE arch_name OF entity_name IS
SIGNAL signal_name : STD_LOGIC;
SIGNAL signal_name : STD_LOGIC;

BEGIN
- Process Statement \

-- Concurrent Procedure Call

-- Concurrent Signal Assignment
-- Conditional Signal Assignment > Wi 0 18] Qojas b 5589 90 5 <l lue (] (alad
-- Selected Signal Assignment

-- Component Instantiation Statement

-- Generate Statement y,
END arch_name;

Jta
Architecture arch_test of arch_example (s
Signal tnd : std_Lloglice; by V] e Jas
BEgLN
it <=aandb; Jwn s lloe @3l g
y <= ind or clk ;
end;

el 5,81 T el ssle > AvCLEECtUYE (PU by

A .
iy g M G @l o1, e guee
Architecture avch_test of arch_example (s

Signal tnt : std_Lloglice; By V7] gy Jas
Begin
, ~ :
y <=intor clk ; s spllas @l g s
i <=aandb;
end;

o O cile 5 i a) (55 g e Gl ol AYCNIEECEUNE G )5 wolipy bobd ertisgi sl 15 alpy 95 ] (5 polb SUib)
CC ol b by Wy U iy i Jae Jljes b Concurrency Jb o . Architecture ou o canl el
Ga JBly > o cawl 58 4 patin S il 1) VHDU « b o Gl |, by ki 4 kb .. s Assembly . Pascal
w8 U by s @l )il Jdar 9 oy lais 00 5 lajan sshy |, lsiwy 5 ol e plad Wl o0 55 Architecture

(aibl o OELAY) BT AT sl as 15 i ibin st i <& ool by
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. o, v
:CﬂSf W (JJU [0/9
CASE expression IS

WHEN constant_value => \
statement;
statement;
WHEN constant_value =>
statement;
statement;

> Wish 1l (45 4 8) 9,7 o508y s ] (T

WHEN OTHERS =>
statement;
statement; )

END CASE;

gl (0 lais 1) Wb (p 1l B bd g iy v @ My ol le Sz cawl SCOUACWELDIL Sy ul{/(-),og CASE ,giw,
>l by PrOCESS Wy Jil,

Jba
case select is
Wwhen 0" => c¢c<=g;
when 1’ => c<=;
end case;
s 45 (SELECE Gyl 5 ) e alhn (S alel gl o o sliy] )y soid Gy When others J7
(b
case a ls
Whewn 0 => ph<=3;
when 1|2 => b<=2; il op (1) iz 4 (|) s
whew others => b<=0;
end case;
(b
case sel is
Whew 0 => g<=5;
Whewn 1 to 17 =>g<=%
when 23 downtp 18 => g<=2;
wWhew others =>gq<=0;
End case;
Hibly @iy Jligan @oy 4lJ EXPYESSION (ulis (sl 59ms
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(b
case Lnt s
whewn “000000" => a<="000";

b <="111";
c<="001";
when “oo1110” => a<="011";
when others => qout <="001";
end case;
Sy (o Gilsg PYOCESS U Jily b CASE il (pla) & piy il oy
b 5ty Wik (Dl ) Gapais Y
label:

signal <= expression WHEN boolean_expression ELSE

expression WHEN boolean_expression ELSE
expression;

e

dbus <= od when ent1="1" ¢else ‘Z’;
q <=a when sel="0" else b; b
z <= A when sel="00" else paussgly PYOCESS sy Jbly mld 1, s el Jp2
B when sel="01" else
C when sel="10" else

ABANZADER SHABANZADER . BTIRG1GY AHOO.COM

. Constant iyl oy liin g iy S5V
CONSTANT constant_name : type_name := constant_value;

e

Constant deL% stime 1= 5 ns;
Constant a : a_tgpe ="10017%;

MORTEZA SHABANZADEH.MORTEZA SHABANZADEH.MORTEZA SHABANZADEH. MORTEZA SHAEBANZADEH. MORTEZA. SHABANZADEH. WWW. MORTEZA_3TIRG1IYAHOO.COM

bl il g3 A5V
SIGNAL signal_name : type_name;
b
signal int : std_logic;

MORTEZA SHABANZADEH.MORTEZA.SHABANZADEH.MORTEZA SHABANZADEH. MORTEZA SHABANZADEH. MORTEZA . SHABANZADEH. WWW. MORTEZA_3TIRG1IYAHOO.COM

(Variable ) e Gy WP Y
VARIABLE variable_name : type_name;
.t

variable count, temep : bnteger;

MORTEZA. -SHABANZADEH.MORTEZA SHABANZADEH.MORTEZA. SHABANZADEH.MORTEZA SHABANZADEH.MORTEZA. SHARANZADEH WWW.MORTEZ A_3TIREG16Y AHOO.COM
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. Process s S5 Y

. ., . . . . / . - foo ® - N
r9a) 83wl gy dgad 95 ;1 (A Jl @Y (p e Jlan LBl 4 g b Ygaze

" sewsit’witg List ) duwlus cauy 0 process . 1

process_label:
PROCESS ( signal_name , signal_name , signal_name )
VARIABLE variable_name : STD_LOGIC;
VARIABLE variable_name : STD_LOGIC;
BEGIN
-- Signal Assignment Statement \

-- Variable Assignment Statement cauwl COACUNYENE « PrOCESS ,giw) yg
(9 0 Gy Avchitecture du Jily )

-- Procedure Call Statement ] P
> carvchitecture ou gulepy (il Gu Jily Gl

-- If Statement . ,w/(,,a ,U/sequewtia!, & gty
-- Case Statement (237 G054 O 30 o @)
-- Loop Statement J

END PROCESS process_label;

s (watt,watt untilywatt forwait on «l e Ly Jeiuwlus cund g process . 11

process_label:

PROCESS
VARIABLE variable_name : STD_LOGIC;
VARIABLE variable_name : STD_LOGIC;

BEGIN
WAIT UNTIL clk_signal ='1"; Jiw B pd
-- Signal Assignment Statement \
-- Variable Assignment Statement cawl COACUVVENE « PYOCESS i) 55

4 i e L . il .
-- Procedure Call Statement (gl o iy architecture <u Jil, o)

> . avchitecture du Gulew Ol Gu Jsly Gl
-- If Statement 4 o Usequentiol o, s
-- Case Statement (5940 QU5 & 430 s ] )
-- Loop Statement J

END PROCESS process_label;

L .2 Ty .
9 »9is (b Cirs) PYOCESS giwy huwgi « Jbatsy (5/18) cidw ol lp sly VHDPU qugid wo, % & cdf wig 4 ¢ly (o
Hil p VHDU @l giwy @ finge 9 04/1")/{/072 J! (/Q/PYDGCSS ol o ol
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o) 5ly 15 1, & Sures U 90 1) 4 5905 1al (Combinational ) w5 st (sl @l 0 |, PTOCESS 5w «(Jta

- . . - . I S 5
Mg 1, s s9n (B985 050 b ) jui# () PTOCESS « QT cudy i sy U U 515 )18 cuwlus

Process( A, B, C) :
begin : :

B -

D<= (AandB)orC; — D_

endl Process;

w . p P : PR -
S619s9 « @lsn By 1> 9 ClOCK (59,5 90 il 4 iy (Sequential ) uw i stolss sl Gl o 1, PIOCESS. s Jbia
PIOCESS sty Jul] « 5T ;I L cumidy pusiy (simo 4 G 5y 1,5 PIOCESS cawlus ) Jily 5 |, prEset ; reset 5 enable

. " oo o e a e P o .
R g7 1, 5,98 (B9 9 A1l ], Guldly i il e @l G YL )

process (clock , aclyr)

begin § T flipflap
'L'f aclr="1" then — clock TP
q<= (others=>"0’); )
elsif (clock’event and clock="1") then E
q<=q+1; a .................. |
end if;

end process;
5 osly exlil gl 5 el I U S sl 5 @ pio |, O sty (o o cawl (ian ) 4 OENEYS=>"0" o e
90 0yliwl i Q< ="00000000"; p sk buss 6 1 O sty @l (0
clockR’event was @y 5wl o CLOCR Qwl W g auis, YU in ¢ Clock’event and clock="1" ke
iy (p sl Wl & @90 049,00 Pophe 4 CLOCR="1" dlag 9 sty ;0 CLOCR (w4 )5 a7 Popin ¢
wolas abioVo o eyl aalyl 5wl o 1, U gy A28
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M then ... else gwy S5 Y

IF expression THEN
statement; )
statement;

ELSIF expression THEN
statement; Kisls (o 12 (b g i ) 7 0, U ol e
statement; >

ELSE
statement;
statement;
END IF; /

. 7 e e . ’ e
wlyl by 5 59is (p g/ UE 51 9 4T (0 18] @390 TYUE <y30)5 9 il ], o ue L b5 sl ELSE ou iz syl L A
S o Dl |, G obe 95 ey iy il Uf..else S g b o0

10
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Jta
If sel="1"then
0[< =a;
else
a<=10
end if;

ey iy i pel, WIT ol igy 4oy ulao] 58w VHDL 5 b sullas canlis 089 4 « CASE siw b U 50, @
Boolean Ji 4 by 4 g cuul b adily spf st (5lp () duws 9 4l 0 Uf ol COSE o les |
KO dlas I sikiho sto EUYPE W1 0 bpib 44 CASE 5,90 15 b 5 (fALSE 5 ErUE iy ) aibly
4 ... s std_Loglic_vector . bit_vector . enwmerated
) yshig) U )5 )6 5 st splus cusll 1,5 Galadi] (plad < spis (0 630 UL CASE & (g0
i cl ol ks U 5wy 5 s ssit op D] et j) G losius 5 55 o cod by CASE )

Wi (p o (@2 iy« cn9)g

SHABANZADER ABANZA SHABANZADER SHABANZADER A NZADEH. WYY, ITIRE16YAHOO.COM

Wil 5 e e

signal_name <= expression;

.Jbs
qout <=a;
count <=cnt + 1 ;
b <= “00011010";
sum <= A xor B xor C;
nt <=123;

SHABANZADER ABANZA SHABANZADER SHABANZADER BANZADEH. WYY, BITIRG16YAHOO.COM

0 - / .
variable_name := expression ;

Js
Varl .= vVarz;
var2 1= slg2;
a:=16;
ewt = ot +1;

MORTEZA SHABANZADEH.MORTEZA SHABANZADEH.MORTEZA SHABANZADEH. MORTEZA SHABANZADEH. MORTEZA . SHABANZADEH. WWW. MORTEZA_3TIRG1IYAHOO.COM

(F gl 9 WALE gy Y
OF sty o ] culus g Qs ¢ « 5wy o1l 1 6wl 1y ¢ s ly PrOCESS canud ;5 o ghiles
. (%MK.W{ WAt sw; ¢lgl ;I ol gl 0
Vel jiiw (JG pé gy ol <]
WAIT UNTIL clk_name ='1";
WAIT ON clk_name = ‘1’3

WAIT FOR time_value ns ;
WAIT;

11
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e 0 aby sequential vy, gy el i Jbo

watlt untll elle="1";

walt until (cli’event and clik="1"); = walt on clle="1";

- oue - . . .,
wly LR (sly epig, Vb ) L U wile (0 phisin ,p50T & il (0 (a0 el 4 9 s @2 Jylaa gy aw (g

Process
Begin
watt until clk="1"; ; ,
C<=anorb; Y 9 9w (p 6ylEiwl PrOCESS C’J’/(f-‘ sl )5 Ysae (2l 4 \/Nﬂl:t s>
End process; QUL o D) iy 8T GWALE Bly 5 cawl by slpl JoU 25y °pis
WEtN ... select gy S5 VY
label:

WITH expression SELECT
signal <= expression WHEN constant_value,
expression WHEN  constant_value,
expression WHEN  constant_value,
expression WHEN  constant_value;

Jta
with sel select

z <=a when “00" ,
b whew “o1” ,
¢ when “10” ,
d when “11”;
oA oslul ;5 OENEYS I wlgr oo aish 1259 M s 59 03] gy gy 0 SEL plas 506 (plT
(b
with inp select
target <= valuer when “000"
value2 whewn “001”
valuez whew others ;

e
b b)
“g10” | 1101111, Jw Y (J»"(,,)(,-"""‘U(l)/'vu'ﬁv‘L

MORTEZA SHABANZADEH.MORTEZA.SHABANZADEH.MORTEZA SHABANZADEH. MORTEZA.SHABANZADEH. MORTEZA . SHABANZADER. WWW. MORTEZA_3TIRG16YAHOO.COM

.
s FOV ... LOOP sgy M /9 v
loop_label:

FOR index_variable IN discrete_range LOOP % « & <90 o for ... Loop i, el ke

statement; } for ... generate ol be Guley sgh o 1!
statement;

END LOOP loop_label; Wish o gl Qlojos st
b
for L in oto4 Loop
tfa(l)="1"then
qt) <=b(0);
end if;
end Loop;
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s While ... Loop ,guw) (,u/r’,a‘ v
loop_label: )
WHILE boolean_expression LOOP s wWhile ... Loop ,gw, Jily <l ke

statement; Wsl 18] (45 4 ki ) Sequential
statement;
END LOOP loop_label;
b

Lp_test :
wMLLeJ <31 loop
j <=j+1;
c(j+1) <=a())+b();
end Loop;

MORTEZA SHABANZADEH.MORTEZA.SHABANZADEH.MORTEZA SHABANZADEH. MORTEZA.SHABANZADEH. MORTEZA SHABANZADER. WWW. MORTEZA_3TIRG1IYAHOO.COM

L FOF ... generate ,guy J s Vv

generate_label: ) a) (rlsion o 'f ENLrOte ol b
FOR index_variable IN discrete range GENERATE /! Q4/iae 9@, TOV .. GENENATE 1k

statement; } @ a’{or LOD‘P Jily, ol le wﬁ,{ﬁpﬁl (=
statement; - . .
> Y Ll b3 & b o ,90
END GENERATE; als ’
e

Gen_testt : for i in 0 to F generate
Sum(t) <= a(t) xor b(i) xor c(l);
end generate;

MORTEZA SHABANZADEH.MORTEZA SHABANZADEH.MORTEZA SHABANZADEH. MORTEZA SHABANZADEN. MORTEZA . SHABANZADEH. WWW. MORTEZA_3TIRG1IYAHOO.COM

CIF ... generate ;guwy S5 VY
generate_label:

IF expression GENERATE 50 UF ... JENEIALE sty Jbl ol s
statement; o .
statement; Hgis p 18] ((@biae ) CONCUrTENE
END GENERATE;

b
Gen_test2 : if L < € generate
Sum () <=a(l) xor b(l) xorc(i) ;
End generate;

MORTEZA SHABANZADEH.MORTEZA SHABANZADEH.MORTEZA SHABANZADEH. MORTEZA SHABANZADEH. MORTEZA . SHABANZADEH. WWW. MORTEZA_3TIRG1IYAHOO.COM

(s 4 U s I 4l g Y Y
TYPE type_name IS ARRAY <index_value> OF element_type;

. s .
STD_LOGIC_VECTOR( /igh DOWNTO low ); Oly » dsm Ll ) é’f”’/-l
BIT_VECTOR( high DOWNTO low ) ; &l 11, b o 5 bopdia g (@l
INTEGER RANGE low TO high ; 2943 i)

13
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(b
Stgnal a : sto_logic_vector (7 downto 0); @
a(#) ,a@),a5),a4),a3),a2),a@),al) b cawl Jyko
b
Type A_type is array (3 downto 0) of std_Logic;
TYpe my_tnt is tnteger range O to 15;
____, Sigwnald: A_type
variable g: mg_iwt;
Jta

Type var is arvay (0 to 7) of integer;
—> Constant addr : var := (5,10,2,4,6,12, 714 );

TYPE array_type_name IS ARRAY ( high DOWNTO [ow ) OF type_name;

. s 95 4l Tyl
TYPE array_type_name IS ARRAY (integer RANGE <>) OF type_name;

Jta
TYpe my_memory ls array (4 downto 0) of std_logic_vector (2 downto 0 );
210

—*  Signal RAM: my_memory;

S =N WA

il 0 ostiwl 5y 5901 1 U1 sy @ild a1, 1,7 Sl 2 T pod igys @sn 5 o ol il glgo (g i)l
Type matrix is array (integer range <>) of integer ;
—» Vvariable mat : matrix (2 downto -8 ) := (3,5,1,4,7,9,12,14,20,18 );

SHABANZADER ABANZA SHABANZADER SHABANZADER BANZADEH. WYY, BITIRE16YAHOO.COM

: Ensmerated b ok g5 S5 Y
TYPE enumerated_type_name 1S ( name , name , name );
g 4oy o ] & Fldas b Cunlin |, Jbatsy sl /las Gl o O b & ol o 0 (gali 1 ) Jalls b o g5
o) il « Gugl by W 4 G b wpll el JeleT e prlin gl
o9l 0 oyl ( SEALE MAACNLNE ) cb (uile plib 5 iy type o/
b
Type morteza_type is (0,41 ,'2");
TyYpe state_type s (s0,s1,82,83);
Type Mano_PC is (add, sub, shiftr, shiftl, mult, div, inc, load , store );
TYype my_state ls (start, idle , waiting , run );
— » Signal wmsh : morteza;
Sigwnal state : state_type := s1;
variable ALU_tnputs : Mano_PC ;
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s Subtype Sy S5V
SUBTYPE subtype_name IS type_name RANGE low_value TO high_value;
SUBTYPE array_subtype_name IS array_type_name( high_index DOWNTO low_index );

LM 4 TYPE Jiod polic 51485 (51,1 5 opis 5908 & i cwl tYPE jl sl wposan; By > SubtﬁPe

it
Subtype my_int is integer range o to 511 ;
Subtﬁpe Byte Ls bit_vector ( # dowwnto 0 );
— Signal a : mg_iwt,‘
Signal b : BYte;
wsis o iz DEQIN I U imy rChitecture cobliel o > SUBELIPE 5 tYPE o pibts cily sy
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:Component sl o iy S5 Y

COMPONENT component_name

GENERIC( parameter_name : string := default_value; s/ly Qwy Wby v u&fw
parameter_name : integer := default value ); (¢s,Lial)
PORT(
input_name , input_name :IN STD_LOGIC;

bidir_name , bidir_name :INOUT STD_LOGIC;
output_name , output_name : OUT STD_LOGIC);

END COMPONENT;
iy B35, azhd GV"tLtﬁ A9 9 59,9 SlgaU Glisa yb ad ,COMPONENE (A9 9 (5299 sial
.),éﬁu,w architecture cotdel cunud ;5 pU COVAPONENE @los  a2hd &y (poid ;)

b
component full_adder
Port (a, b, c:instd_logic;
Sum , carry : out stol_Logie );
end component;
(b

Component OR2
Port (int, tn2: in std_logic ;
outt : out std_loglic ) ;

End component;
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: ( Component Instance ) b’ 1 spf Gsw uﬂ/r" s v

instance_name: component_name
PORT MAP ( component_port => connect_port , oo
component_port => connect_port ); &

instance_name: component_name
PORT MAP ( connect_port ,connect_port ); P ey

- . . . . o W 7 w

4 COMPONENE 5wy Blgo el 5 14 @il aslinl 355 p b 15 by cogliia aah cuais  aahd L ;| cal P59 Blgo (U

COMPONENL LNSEANCE siwy oS 4 cuylps ) 5 @il (F a0 558 ol Jlao 4 1, ek el @l U pal solgh o Lo
- il oyl e eyl ]
. e T PR - . o) = v 77 . 7. .
UFgy )5 b ) Rl oylew] epiv 8 J dgad S slo 4l Ay jl RI1Y (4 OT HoJ @ 1) cawl (50 MU i | ggi
oylewl b 4l s JI gl Gbs, @il 4> bl cawl fElul opis 6 Ggal aahS (sl 4l 4 (Wl ) haw JW] g, ) 58
~ . ™ o . & . / . e
oW s89 YT oy cad p bW j1 o 4 vy byl @l (it H9u
ool 0 Gy AvChitecture ou ,, component nstance as ,»

Jes

i =

UL : full_adder

Port map (A(0)=>a,®B(0)=>b, 1 it
cin=>cl full adcler
SUM(0) =>sum, —— |
CARRY (0) =>cout ); : 1 ;2
- it
U : {uLL_aololer ull adder
Port wmap (A@)=>a,BL)=>b,
CARRY (0)=>ct, 13
SUME) =>sum, 5 1 bit :::Y—'DUTLD iz :
CARRY (1) =>cout ); L= R R e el
Uz : full_adder —
Port map (A(R)=>a,B(2)=>b, 1s4t
, |
CARRY (1)=>cl, full clcer
SUM () =>sum,
CARRY (2) =>cout );
U4 : full_aololer A0 _SMG0 g s gnms

Port map (A(2)=>a,B(3)=>b, o Es £
CARRY (2)=>cl,
SUM(B) =>sum,
CARRY (3) =>cout );
o s il b i [%U/dﬂéiwl POVt MAAD 5w F el jI U3 j1 (5,0 Usad slp uolshy St @lsizy A

Uz : full_adoer port map (A(2) , B(2) , CARRY (1) , SUM(2) , CARRY (2) );
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: Package sl s iy M5V
PACKAGE pack_name IS

— b COMPONENt . lo SUBEYPE b tYPE gy ol w57 (2

. sl o b CONSEANE 5 & SIONAL
END pack_name ;

PACKAGE BODY pack_name IS P
. sl ConStaNt 5 type 4i package ,» A

ot pachage bOda Py v (W ,,Q/)
END PACKAGE BODY pack_name ;

Jta
package wmy_int is
type small_int is integer range 0 to 15 ;

end package;

Uily > ST sk PACRAGE o] 5wl WAY_UAL el & 51 PACRAGE Jil; > SEYPE el I als oo Jb

1> G5 (il U s by ples TGl sl Sl o8 Glw Gt WorR <listl) Work st

: (sl h o) Gy el oylewl SmaLLer_nololer el 4 540y by
Uuse work. ma_iwt.aLL;
ewtit5 swmaller_adder is
port(a, b:in small_int;
s : out small_int);
end;
w25 /1,5 logical_pack ru ¢ package L il 5 1, 5299 9> XOR s NAND snio g05 5, ©2/l> mad byl ;5 i)t

Library ieee;
Use teee.stol_Logic_1164.all;
Package logical_pack is

component NAND2

port (nd, in2: in std_Logic;
outt : out std_logic );
end component;
component XOR2
port (lnd , in2: in std_Logic;
outt : out std_logic );

end component;

end package;

Li,brarg Leee;
Use teee.std_Logie_1164.all;
Package body logical_pack is
Ewtf,tU NANZ2
port (lnd, in2 : in std_Logic;
17
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outt : out std_logic );
end NANDZ ;
Architecture nandarch of NANDZ is
begin
outl <= nt nano n2 ;
end nand2arch ;
ewc’u% XOR2
port (nd, in2: in std_Logic;
outt : out std_logic );
end XOR2;
Avchitecture xor2arch of XOR2 is
begin
outl <= Lni xXor Ln2 ;
end xor2arch ;
end package body ;

Morteza Shabanzade

w1, @) aypa iy o 5l PACRAGE @il

o U losgh f 500 Gl 5 5 4>/J/00VWPLL5

I morteza_Lib e )y cagy o a0

W oF 4 I splly Wby 2,5 5 oo o U (2>

s Lbrary gl el gy DAL
el eslénl (T 1 USE

Als

L’mer@ leee,morteza_LLb ;

Use Leee.std_Logic 1164 .all;

Use wmorteza_Lib.logical_pack.all;

nnnnnnnn B ANZADER WYY, BTIRG1:YAHOO.COM

{( Function ) gt jlblsé 9 PR

FUNCTION func_name ( func_inputs : in inputs_type ) RETURN output_var_type IS

VARIABLE var_name : var_type ;

BEGIN

- e T4 -
P s e . s 7 a7
Olsis yob JBly opi oypi pfin Ay ;) lais
- 00 ..s/ .
./.Ud)l.&/.w’o,uu)/{ueg/w

sl 0 Ul PACKRAGE U 5 Architecture ,, mb

Output_vyar := statement ;

RETURN output ; -5 SYSNE 2V U ki o ks fPVOO@dMVﬂ UM;/{ &V

END func_name ;

e

function awaLgsis (value , max , min : lnteger ) return integer is

begin
if value > max then return max ;
elsif value < min then return min ;
else return value ;
end if ;
end function ;

sl sl 90 15 Sl 5 piina ((cpluid] ) Gaals <Nos 5 Sl p QU (sl
varl = ﬂV\,ﬂLas’LS ( current_temperature+increment , 10,100 ) ;

Cout <=carry (a,b,c);

18
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Jta
function carry (bitt, bit2, bitz : in std_logie ) return std_logic is
variable vesult : stol_Llogie ;
begin
result := (bitr and bit2 ) or (bitr and bitz ) or (bit2 and bitz ) ;
return result ;
endl carry ;

SHABANZADER BANZADEH. WYWW. BTIRG1:YAHOO.COM

. Procedure Jigls o Gy S5 Y
PROCEDURE procedure_name ( procedure_inputs : in inputs_type ;
procedure_outputs : out outputs_type ) IS
VARIABLE var_name : var_type ;
VARIABLE var_name : var_type ,

BEGIN

Output_yar := statement ;
Output_yar := statement ;

END PROCEDURE procedure_name ;
9, A UG 0 sl YOUEN 5 lwlas P (sl 28 by L fumnction s Procedure
Sl kiS5 @b )b 45 sisly il plsiy a9 5la o Gl o PrOCEAUYE & el el > function u Procedure G
>5i PYOCEAUYE 5,1y cole Vbl iy wisly Gily ju LAOUE g97 ;1 o 055 PrOCEDUYE (psitas aisy o (90 L wpls @
sl &3twsS (B9 4l sy 9 50 P O 55, (Flihes Qusw
.t
procedure full_adder4 (a, b :in std_logic_vector (= downto 0);
result : out stol_Llogie_vector (3 downto 0 );
overflow : out boolean ) is
variable sum. : stod_Logie_vector ( 3 dowwnto 0 );
variable carry : bit :="0";
begin
for i in o to 3 loop
sum (L):= a(l) xor b (i) xor carry ;
carry 1= (a@) and b() ) or ( carry and (a()orb() ) ;
end Loop;
result : = sum ;
overflow := carry = ‘1’;
end procedure ;

s ABANZA SHABANZADER ABANZADER SHABANZADER . BTIRG1GY AHOO.COM
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LIBRARY ieee; " counter msh__
USE ieee.std_logic_1164.all; —stosa T
—datal7. ] :
5 o7 0]
ENTITY entity_name IS —polock :
PORT et 3
( a I
data_input_name :IN INTEGER RANGE 0O 1uU count_value;
clk_input_name :IN  STD_LOGIC;
clrn_input_name :IN  STD_LOGIC;
ena_input_name :IN  STD_LOGIC;
1d_input_name :IN  STD_LOGIC;
count_output_name : OUT INTEGER RANGE 0 TO count_value
);

END entity_name;

ARCHITECTURE arch_name OF entity_name IS
SIGNAL count_signal_name : INTEGER RANGE 0 TO count_value;

BEGIN
glégICI\IIESS ( clk_input_name , clrn_input_name ) AS Y NCNVONOUS 1ESEt o <ogpan
IF clrn_input_name ='0' THEN — sy @vgis CUR &) 3 st 5wy 1 US 03t
count_signal_name <= 0; '}U/L’A reset l; s cLlRuT 71 Jtius o !
ELSIF ( clk_input_name'EVENT AND clk_input_name ="'1") THEN
IF Id_input_name ='1' THEN
count_signal_name <=data_input_name;
ELSE
IF ena_input_name ='l' THEN
count_signal_name <= count_signal_name + 1;
ELSE
count_signal_name <= count_signal_name;
END IF;
END IF;
END IF;
END PROCESS;

count_output_name <= count_signal_name;

END arch_name;
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LIBRARY ieee;
USE ieee.std_logic_1164.all;

ENTITY entity_name IS

PORT

(
d_input_name
clk_input_name
clrn_input_name
ena_input_name
g_output_name

);

END entity_name;

:IN
:IN
:IN
:IN
: OUT STD_LOGIC

: ff_ msh

5 data[7..0] oFF
— a -

: T ] g
— clock [7..0]

— enable o

: 5

STD_LOGIC; o |
STD_LOGIC;
STD_LOGIC;
STD_LOGIC;

ARCHITECTURE arch_name OF entity_name IS

SIGNAL g_signal_name :

BEGIN

STD_LOGIC;

PROCESS ( clk_input_name , clrn_input_name )

BEGIN

AsY NENronouUs reset « by

IF clrn_input_name ='0' THEN > apis @iy LR 4w ('))/J/cw//{ sy ;1 S @

g_signal_name <= "'0";

.,LU/UA veset 1, s LRl ;I Jiiaua % cwl

ELSIF ( clk_input_name'EVENT AND clk_input_name = '1' ) THEN

IF ena_input_name = '1' THEN

g_signal_name <= d_input_name;

ELSE

g_signal_name <= q_signal_name;

END IF;
END IF;

END PROCESS;

g_output_name <= _signal_name;

END arch_name;
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L ASYnChronous RESet o cb guisls ugid M5 Y
ENTITY machine name IS

PORT(
clk ¢ IN STD_LOGIC;
reset ¢ IN STD_LOGIC;
input_name, input_name :IN STD_LOGIC;
output_name , output_name :OUT STD_LOGIC);

END machine_name;

ARCHITECTURE arch_name OF machine name IS
TYPE STATE_TYPE 1S ( state_name , state_name , state_name );
SIGNAL state : STATE_TYPE;

BEGIN
PROCESS (clk)
BEGIN R
IF reset ='1' THEN i AsYy NCNronouUs reset « sy
state <= state_name; sl b Clle w s s LS G
ELSIF cIk'EVENT AND clk = '1' THEN "~ ~” YOS s I O Ot
s preset ], clReul ;) Jaiws (jay cawl
CASE state IS )> msiy CUR & ol sy 51 2y 1, gy el ST
4 ..-/ -
WHEN state_name => sawchrowous Veset sob (0 it b oyl
IF condition THEN s clR w @ul b veset wub 1" wb 1y;
state <= state_nam . .
END IF; ol rs0
WHEN state_name =>
IF condition THEN
state <=state_name;
END IF;
WHEN state_name =>
IF condition THEN
state <= state_name;
END IF;
END CASE;
END IF;
END PROCESS;
WITH state SELECT

output_name <= output_value WHEN state_name,
output_value WHEN state_name,
output_value WHEN state_name;
END arch_name;
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LIBRARY ieee;
USE ieee.std_logic_1164.all;

g
ENTITY entity_name IS TRET
ul<]
PORT
(
oe_input_name :IN  STD_LOGIC;
data_input_name :IN  STD_LOGIC;
tri_output_name : OUT STD_LOGIC
);

END entity_name;

ARCHITECTURE arch_name OF entity_name IS

BEGIN w (Combinational) i s, iw iy

PROCESS (oe_input_name , data_input_name ) ¢! b I >907 a5lw] PYOCESS jgiw ;1 @i

BEGIN Owliss (3159,9 <l pas 1 pilasl 4y g 1, a7
IF oe_input_name = '0' THEN -(Qf*"/o"
tri_output_name <= 'Z';
ELSE
tri_output_name <= data_input_name;
END IF;
END PROCESS;

END arch_name;
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ol wilgi leds |, OF w1, 1 cansi [olshs] J1 g 05l bods 4 piwlsh 45 4o 51
. 7z ~
ccawl Qulawl 9 dadw (05T Gwl, 4
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