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o)tioJl WAIT 3,Les .3
ool i iy SLLEY (aas 3 a3 Gigded of cae Loyt 3asmnl of Aas k) 850t Aiaedl oladl of Aubucidll ilyloall Liass 3alany ByLeall o o

WAIT 8yt daladl Laall § misge 5o LS o byl 250
walt statement 1=
[ label : ] wait | sensitivity clause | [ condition clause | [ imeout clause | ;
sensitivity clause ::= omn sensitivity list
sensitivity list ::= signal name { . signal name }
condition clause ::= until condition
condition ::= boolean expression

timeout clause ::= for fime expression

9 M8 WAIT ON 3ylee alaseiael Jl> (3 of PROCESS 8ylead dsslancel) 2ns¥ Lolas (3185 ,Leall silag 8,La¥) Jgxta 3 adl Caguize) o dieiud :WAIT ON 5,Lcafl

WAIT ON 8,lie alseil 392 M3 PROCESS 8yLead dsslawcell 23 2,58 Jl> 3 U1Sy PROCESS §yLiad 2ol Axs¥ 4,1

(true Lo, &l jLasl D) cnae oyl a5 (G obiyy dais Gulatd 5Ll poseiud WAIT UNITL 8,Leat|

BISL=ll (g 8sle puseiud FOR yadl 8y ay soioed Ay Ba] moli e dais Gulaid 8yLall auseiud :WAIT FOR 8, Leal|
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LIBRARY ieee;
USE ieee.std logic 1l164.all;
ENTITY dff IS
PORT (d, clk, rst: IN STD LOGIC;
g: OUT STD LOGIC);

ARCHITECTURE dff OF dff IS
BEGIN
PROCESS «——
BEGIN
WAIT ON rst, clk; €—
IF (rst='1l') THEN

q<="'0";

ELSIF (clk'EVENT AND clk='1') THEN
q <= d;

END IF;

END PROCESS;

ZY

6)li_all

PROCESS
BEGIN
WAIT UNTIL (clk'EVENT AND clk='1l");
IF (rst='1l') THEN
output <= "00000000";
ELSIF (clk'EVENT AND clk='1l') THEN
output <= input;
END IF;
END PROCESS;

-- no sensitivity list

PROCESS
BEGIN
WATT ON clk, rst;
IF (rst='"1l"}) THENW
output <= "00000000";
ELSIF (clk'EVENT AND clk='"1l') THEN
output <= input;
END IF:
END PROCESS;

ALl ol Leall

WAIT 3,le .3
el

8-Bit register
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. AN 290 92 LS Bue JKJJ 5y Lial! o.,'\.(‘J .)JSJ.A JS o Sllaadl e de gamo duaind 85Latl ol fm

loop_statement <
| loop_label : ]
while boolean_expression loop
{ sequential_statement }
end loop [ /oop_label ] ;

3a=aWHILE 48ty Lo, 4l Ul 4al) 5,55 WHILE/LOOP .1

WHILE (i < 10) LOOP
WAIT UNTIL clk'EVENT AND clk='1"';
(other statements)

END LOOP;

FOR 1IN XRANGE LOOP 2L e 39ums sae dal=ll ,Sa5 FOR/LOOP .2

X()<=a(M-)) AND b(i) loop_statement <
HNDLOOP: [ loop_label : ]
for count_value in 0 to 127 loop for identifier in discrete_range loop
count_out <= count_value; { sequential_statement |
wait for 5 ns; end loop [ /oop_label ] ;
end loop;
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dal=dl 3 = EXIT .3
FOR i IN data'RANGE LOOP Wkl (o 7 955l puseiad

Temp:=0;
FORi IN N-1 DOWNTO 0 LOOP CASE data(1i) IS .. LOOP [label:] EXIT
N WHEN '0' => count:=count+1;
EXIT WHEN x(i)="1" WHEN OTHERS => EXIT; [loop_label]
temp:=temp+1; END CASE; [WHEN condition];
END LOOP; END LOOP; END LOOP;

2ol (yasts 8,SA Slshasdl o0 Bolas Jalet) auserud NEXT 4

.. LOOP [label:] NEXT Temp:=0;
[loop_label] FORiINN-1DOWNTO 0 LOOP
[WHEN condition]; NEXT WHEN x(i)="1";
END LOOP; temp:=temp+1;
END LOOP;
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2 LIBRARY ieee;
3 USE ieee.std logic 1164.all;

| mmmmmmm—mmm—m—mm—m—mmm———————————————

5 ENTITY mux IS

b PORT ( &, b, ¢, d, s0, sl: IN STD LOGIC;
7 y: OUT STD LOGIC);

B END mux;

§ cemcccccccccccccccccsmemmmmmmm e ————

10 ARCHITECTURE pure logic OF mux IS

[

Aial ) oLt

ojliaJl
'-'IHJHH o et IQMQL’-L‘ e‘m—wl—) 01
Operator type Operators Dhata types
Logical NOT, AND, NAND, BIT, BIT VECTOR,
OR, NOR, XOR, XNOR STD_LOGIC, STD_LOGIC_VECTOR,
STD _ULOGIC, STD_ULOGIC_VECTOR
Arithmetic AR INTEGER, SIGNED, UNSIGNED
imod, rem, abs)
Comparison = =, w0 All above
Shift sll, srl, sla, sra, mol, ror BIT_VECTOR
Concaenation & 0...) Same as for logical operators, plus SIGNED and
LUNSIGNED
125 Ons

250 Onz

A5 0ns

=l 1
11 BEGIN =l 1 | | |‘ a_— |

. b—
12y <= (a AND NOT sl AND NOT s0) OR s | 0 | o | mux y

g= | 0 [ ] 1
13 (b AND NOT sl AND s0) OR - ] ] d—

c
14 (c AND sl AND NOT s0) OR & | 0 ] s1 50
15 (d AND sl AND s0); @) | 0 [ ] | [ ] [ ] | [
16 END pure logic;
17 =====mmmmm e mmmmmmmmmmmmmmmmmm e maee
7

https://manara.edu.sy/


https://manara.edu.sy/

[

o e | ol yLeat
&jliall
‘WHEN Sleglad alusiwly 2
WITH [ SELECT | WHEN:

WHEN | ELSE: i
A A ) dds y i) oyl ll VHDL 450§ a g5

assignment WHEN condition ELSE :::? Ezztiii;;; ﬁﬁ? IF‘S)L.‘-‘: ‘L’LZZJ WHEN/ELSE stl-".
assignment WHEN condition ELSE -g !
assignment WHEN value,
' .- CASE 8,Le 4uLid WITH/SELECT/WHEN Blc®
others &> Liall &SIl auseiud o 8ole Jldbg
------ With WHEN/ELSE -----mmmmmmmmmmmmmmm e -=== With WITH/SELECT/WHEN --===----e-emmm———m-
outp <= "000" WHEN (inp='0' OR reset='l') ELSE WITH control SELECT
n n ] n &w‘ﬂid‘a‘ﬁ
nﬂl WHEN Etl: 1 ELSE Dlltpl.lt <= "ﬂﬂﬂ" WHEH rE'EE't, _
||n1ﬂ||;

"111" WHEN set,
UNAFFECTED WHEN OTHERS;

.
.
E
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| [— Solution 1: with WHEN/ELSE ———————n AV R .
2 LIERARY ieee; “oola 4.1.'90‘}‘." Qb\.g."
3 USE ieee.std logic 1164.all; Silis 'I
S —— O)liot WHEN ilaelad alasialy 2
5 ENTITY mux IS
. PORT ( a, b, ¢, d: IN STD LOGIC; 1 --- Solution 2: with WITH/SELECT/WEEN -----
7 sel: IN STD LOGIC VECTOR (1 DOWNTO 0); 2 LIERARY ieee;
8 y: OUT STD_LOGIC); F 3 USE ieee.std logic 1164.all;
9 END mux; b i _—
10 = m oo s e s e o e MUX ¥ 5 ENTITY mux IS
11 ARCHITECTURE muxl OF mux IS C—
g PORT { a, b, ¢, d: IN 5TD LOGIC;
12 BEGIN d—1 -
A —— 7 sel: IN STD_LOGIC VECTOR (1 DOWNTO 0);
14 b WHEN sel="01" ELSE sel (1:0) 8 y: OUT STD LOGIC);
15 C WHEN sel="10" ELSE 9 END mux;
15 d; i _—
17 END muxl; 11 ARCHITECTURE mux? OF mux IS
-
12 BEGIH
13 WITH sel SELECT
1250ns 250 Dres A5 Do 14 y <= a WHEN "00", -- notice *," inatead of ";"
=l ' L g b WEEN "017,
=1 1 [
pr— o [T ] 1 1a C WHEN "10",
= b o [ | I 17 d WHEN OTHERS;  -- cannot be "d WHEN "11" -
=il o | l 18 ENWD mux2;
oo o
-y | O | [ [ 1 1 | 13
Sel=00 Sel=01 Sel=10 Sel=11
Y=a Y=b Y=c Y=d
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o GENERATE 5,Le .3

LOOP Tl Zaloel clyleat dyliin JSiy ol po Bk 830k Bydcdh duass alels GENERATE §yLie zeaud®

SIGHAL x: BIT VECTOR (7 DOWHTO 0);
SIGHAL y: BIT VECTOR (15 DOWHTO 0);
SIGHAL z: BIT VECTOR (7 DOWNTO 0);

Gl: FOR i IN x"RARGE GENERATE
zl(i) <= (i) AND wy(i+8);
ERD GENERATE ;

labell: FOR identifier IN range GENERATE
label2: IF condition GENERATE
(concurrent assignments)
END GENERATE;

END GENERATE;

: JWl g2l e FOR 3yl ao GENERATE 5,Lead dalall Zignll®

label: FOR identifier IN range GENERATE
(concurrent assignments)
END GENERATE;

ELSE aluseial Sy ¥ 2l ks § ST IF 8)Lee 2o GENENRATE §Lie ol intiael Sas®

3 late Sy s lad| nipall alaseial (Saa®
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LIBRARY ieee;
USE ieee.std logic 1164.all;
ENTITY shifter 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 shifter;
ARCHITECTURE shifter OF shifter IS
SUBTYPE vector IS STD LOGIC VECTOR (7 DOWNTO 0);
TYPE matrix IS ARRAY (4 DOWNTO 0) OF vector;
SIGNAL row: matrix;

BEGIN

row(0) <= "0000" & 1inp;
Gl: FOR i IN 1 TO 4 GENERATE
row(i) <= row(i-1)(6 DOWNTO 0) & '0';
END GENERATE;
outp <= row(sel);
END shifter;

Y

6jliaJl

i |71 oy Leat

GENERATE 3,Le .3
row(0): 00001111

row(l): 00011110
row(2): 00111100
row(3): 01111000
row(d): 11110000

Vector shifter : JUe®

1000ns  2000ns  3000ns  4000ns  5000ns  BOOOns  7000ns 8OO0

= inp
D> sl
= outp

D3
DO
D3

o f ot K 2 f 3 ) 4

i
3 6 f 12 f W F #/ o

Inp="0011" (Decimal 3) &Ll 5,Lay1 S0l e Liads

outp="00000011"(decimal=3) z ! 8,La] Jllig &3] uz 90 ¥ g2y sel=0 ;L1 8, L) Locice
outp="00000110"(decimal=6) z,&J! 8,La| JLllg suxlg ils Ax13¥1 cuns sel=1 Lo 5L Leic

outp="00001100"(decimal=12) z 5! 5,La| by cauls d13¥1 cuas sel=2 5Las¥ 8,La) Leaie
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