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Highest precedence

Lowest precedence

Operator Class

Miscellaneous

Operator
¥ ABS, NOT

Multiplying

* /, MOD, REM

Sign +, —

Adding +, —, &

Shift SLL, SRL, SLA, SRA, ROL, ROR
Relaticnal =, [=, <, <=, >, >=

Logical AND, OR, NAND, NOR, XOR, XNOR
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® SIGNALa:STD LOGIC;
SIGNALDb: STD_LOGlC_VECTOR(7 DOWNTO 0);
rdalides ol yLa) &G&ﬁé—ﬁ | Q.sziai O
® SIGNAL a: STD LOGICG;
SIGNAL b: STD_LOGlC_VECTOR(3 DOWNTO 0);
SIGNAL c: STD_LOGIC_VECTOR(3 DOWNTO 0);
SIGNAL d: STD_LOGlC_VECTOR(15 DOWNTO 0);
SIGNAL e: STD_LOGIC_VECTOR(B DOWNTO 0);
a<="1;
b <="0000"; -- Binary base assumed by default
c<=B"0000"; -- Binary base explicitly specified
d <=X"AF67"; -- Hexadecimal base
e <=0"723"; -- Octal base
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® LIBRARY IEEE;
USE IEEE.STD_LOGIC_1164.ALL;
ENTITYTESTIS
PORT (A,B,C,D : IN STD_LOGIC;
E: OUT STD_LOGIC);

END TEST;

ARCHITECTURE BEHAVIOR OF TEST IS
SIGNALX,Y : STD_LOGIC;

BEGIN

X <= (not A) AND B;
Y <=CAND D;
E<=XORY;

END BEHAVIOR;
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entity my_circuitis
port (
A_1,A 2,B 1,B 2,D_1:instd_logic;
E_out: out std_logic);
end my_circuit;
architecture my_circuit_arc of my_circuitis
signal A_out, B_out, C_out: std_logic;
begin
A out<=A 1and A 2;

A Ll Oguty JU JSCaL Lyl Ly liS (o
B out<=B 10rB 2; -

C out<=(notD_1)and B_2; il L&) e E)“Aﬁ‘ J!
E out<=A out or B out or C_out; E out<=(A_1and A 2)or(B_10rB_2)

end my_circuit_arc; or ((not D_1) and B_2);
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®* LIBRARY ieee;

USE ieee.std_logic_1164.all ; Summation:

ENTITY full_adder IS Sum <= B XOR B XOR Cin;
PORT ( A,B,cin: INSTD_LOGIC;

Sum, cout: OUT STD _LOGIC); A

END full adder; B i

ARCHITECTURE dataflow OF full adder IS L Cout S

BEGIN Cin B 2 0 2 8
Sum <= AXOR B XOR cin; (B AND Cin);
cout <= (AAND B) OR (cin AND A) OR (cin AND B) ;

END dataflow;

https://manara.edu.sy/


https://manara.edu.sy/

J>
VHDL alusiul; dged )l 2elaill) posas

:VHDL J| daly doea Jl oolewlao!l ®

:VHDL JI (355) 8y LS disylo ©
JSadls Ay g o) 2B Ailail | 31 ) Lok Bl &y oS polar 5,1d VHDL S 8yl ST raglog ©
:Q\.ﬁ‘

https://manara.edu.sy/ 10


https://manara.edu.sy/

& )y %“ )y 24 0; *»
:VHDL 2al)f § dydil 2yl ®
Concurrent (parallel) &3lgl Jle VHDL 43 § Soloclanll dedis i gudail] ol Sl O Je ©
Slaplanll A8 Lo ya5 8ol (i (el 29801 Judis oy
LAY as e Ll Lu).a.a Joa (pais ol ) Jais Joudl olyla) o Jgall OSey *
Ja ol J‘ Judid| dag:uwu’ﬁ\aﬂgam‘gbwbhguw‘mém}ﬁzﬂwbba
aUad\d&c‘ga)gﬂawabahg@jl‘beHW|m 6‘6.'\.1.‘.9.1."
dedis pid Ao 1) i gl Busg § Lxdlis] Sy (&1 End process .. Process dodaiS &loylas EL:.M slem) o3 °
Jaudl ) Le¥ e Ladg yg s La;.x.su)S.u G e_tl.c.‘.‘.a.t.”
Sequential bl Jaaidl J) duaiad) 4l bgoms J) gohs Les
Eus (PROCESS, FUNCTION, PROCEDURE ;S G dludud 8y g4ay | Judis @J‘ Lot | Do Las| u.c °
s JS.«.«A J.S.H s J& Iy Lo Judis oy
.VHDL gmyuu%uuﬁm%uwm‘w@cuﬁ
Sleelatll Jesis 3 el iUl of st Ul Bedions Liage 0555 Jlilliy  °

By Gy Aumays AU ) G e ALl yolen (on 0550 10351 Sllamas 51 4GUARDED BLOCK 4 o *

https://manara.edu.sy/


https://manara.edu.sy/

N Vo S “
:'VHDL daalll 3 de paidl ddd) Solaglas ©
T (<=) sl Sldes
bl aldeall ©
Aobusd! Sldoall ©
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1 10 — . " h 3 - PY
» y .r b ] Target Signal ‘w en :' ..' !

Value N-1 ¢

Value 2

Condition N-1 Value 1 1 :J|S :.;" S.J.C " - B [
~ Condition :When — Else Jo¥I &1 @

* target_signal <= value1 when condition1 else
value2 when condition2 else
...valueN-1 when conditionN-1 else
valueN;
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with choice_expression select

target_signal <= expression1 when choices_1,

expression2 when choices_2, | e
. . expression’ choices_1 ™
... expressionN when choices_N; expression? PN |
- target_signal
expressionN choices N
choice expression
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®* LIBRARY ieee;
USE ieee.std_logic_1164.all;

ENTITY example IS inl)ut Outl)ut
PORT (a, b, ¢, d, s0, s1: INSTD_LOGIC;

y: OUT STD_LOGIC); S '\
END example; v

ARCHITECTURE Mux OF example IS - 00 a
BEGIN 01 b
y<= (a AND NOT s1 AND NOT SO) OR 10 -

(b AND NOT s1 AND s0) OR A, N

(c AND s1 AND NOT s0) OR
(d AND s1 AND s0);
END Mux;

sl sO

https://manara.edu.sy/ 14


https://manara.edu.sy/

VHDL ol il 2668, 0 2elas¥ll opasas

VHDL 2301 § e panll Al laglas o

:when dodai ©

(ST § aed) cs Ll Byl VHDL I Bydcis oSt i Jle @

LIBRARY ieee;

USE ieee.std_logic_1164.all;

ENTITY example IS

PORT (a, b, ¢, d, s0, s1: INSTD_LOGIC;
y: OUT STD_LOGIC);

END example;

ARCHITECTURE Mux OF example IS
BEGIN

y<= (a AND NOT s1 AND NOT SO) OR
(b AND NOT s1 AND s0) OR

(c AND s1 AND NOT s0) OR

(d AND s1 AND s0);

END Mux;

J¥I Jadl o
LIBRARY ieee;
USE ieee.std_logic_1164.all;
ENTITY mul IS
PORT (a, b, c, d: INSTD_LOGIC;
s: INSTD_LOGIC_VECTOR (1 DOWNTO 0);
y: OUT STD_LOGIC);
END mul;
ARCHITECTURE mux OF mul IS
BEGIN
y <=aWHEN s="00" ELSE
b WHEN s="01" ELSE
c WHEN s="10" ELSE
d;
END mux;
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®* LIBRARY ieee;
USE ieee.std_logic_1164.all;
ENTITY example IS
PORT ( a,b,cd, s0,s1:INSTD LOGIC;
y: OUT STD_LOGIC);
END example;
ARCHITECTURE Mux OF example IS
BEGIN
y<= (aAND NOT s1 AND NOT s0) OR
(b AND NOT s1 AND s0) OR
(c AND s1 AND NOT SO) OR
(d AND s1 AND s0);
END Mux;

*»

:when dodad  ©

: A 3 A s Ll 8yl ] VHDLY 8 b ST i Jle @

LIBRARY ieee;

USE ieee.std_logic_1164.all;

ENTITY mul IS

PORT (a, b, ¢, d: INSTD_LOGIC;
s:INSTD_LOGIC_VECTOR (1 DOWNTO 0);
y: OUT STD_LOGIC);

END mul;

ARCHITECTURE mux OF mul IS

BEGIN

WITH s SELECT

y <=aWHEN "00", -- notice "," instead of ";"
b WHEN "01",

¢ WHEN "10",

d WHEN OTHERS; -- cannot be "d WHEN "11" "
END mux;

Sl Jsa o
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* LIBRARY ieee;
USE ieee.std_logic_1164.all;

ENTITY tri_state IS o e x | f
PORT (ena: INSTD_LOGIC;

input: IN STD_LOGIC; 00| 2

output: OUT STD_LOGIC ); X f 01 1 7
END tri_state; 1T 0 0
ARCHITECTURE dataflow OF tri_state IS A tri-state buffer 1 1 1
BEGIN

output <= input WHEN (ena =‘1") ELSE ‘Z’;
END dataflow;
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®* LIBRARY ieee;
USE ieee.std_logic_1164.all;
ENTITY tri IS
PORT ( E:IN STD_LOGIC_VECTOR(1 downto 0);
input: INSTD LOGIC VECTOR (7 DOWNTO 0);
Output: OUT STD_LOGIC_VECTOR (7 DOWNTO 0));
END tri;
ARCHITECTURE tri_state OF tri IS
BEGIN
with E select
output <= input WHEN "01" | "10",
"22727727727" when others;
END tri_state;
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®* LIBRARY ieee;
USE ieee.std_logic_1164.all;

ENTITY dec2to4 IS
PORT (w: INSTD LOGIC_VECTO R(1 DOWNTO 0) ;

En: INSTD_LOGIC; Enw, w Y. ¥ y1 )4

y: OUT STD_LOGIC_VECTOR(3 DOWNTOO0) ) ; 10 3 72 0
END dec2to4 ; — % S
ARCHITECTURE dataflow OF dec2to4 IS 1 00 0 0 0 1

SIGNAL Enw : STD_LOGIC_VECTOR(2 DOWNTO 0) ; o WO ’Vz .
BEGIN 1 0 1 0 0 1 0

Y.

Enw<=En & w; 11—

WITH Enw SELECT 1o LY

y <=“0001" WHEN "100", 1 1 1 1 0 0 O — En ¥ or—

"0010" WHEN "101",

"0100" WHEN "110", 0 x X 0O 0 0 O

“1000" WHEN "111",

"0000" WHEN OTHERS ;
END dataflow;
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: JSCAIL A gkl g o) 18 83 IS Byl o9t VHDL YN 8yis ST 2 Jlie @
®* LIBRARY ieee;
USE ieee.std_logic_1164.all;
ENTITY priority IS
PORT (w:INSTD_LOGIC_VECTOR(3 DOWNTO 0);
y:0UT STD LOGIC_VECTOR(1 DOWNTO 0);
z:OUTSTD LOGIC);

END priority ; W Wo Wi Wo )4 W
ARCHITECTURE dataflow OF priority IS — | ¥j v |
BEGIN - — W 0 0 0 0 O d d
y <="11" WHEN w(3) ="1" ELSE 1 ,
"10" WHEN w(2) = "1 ELSE N Y1 60001700
"01" WHEN w(1) ="1' ELSE "00"; 2 0O 0 1 X 0 1
z<='0'WHEN w="0000"ELSE'1";  —{ g ‘™ 0 1 x X 1 0
END dataflow
1 X X X 1 1
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