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:standard: &5 03l ¢
:bIt_vector , bit
integer
gouo Sl la)ls (4l —

type integer is range -2147483647 to 2147483647;

.boolean

(dslio ¢ ilaio glooyl3S ailo)lab yi o ilate sl gl —

type boolean is (false,

true) ;
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.character U

type CHARACTER is (
NUL, ..., CR, ..., ESC, ...
|l 1, '!V, '"'] '#', l$l, '%l, '&U, ,
vov, 111, 121, ey,
'A'[ 'BV, 'C', );
string U
type STRING is array (POSITIVE range <>) of CHARACTER;

‘myFile.txt”

:4\.09,5 9 ‘_',l,,o e

real U

s> dlel b Jluolbre sl )8 gl —
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gy IS Mg olae (slinl 30 Crogi sl T

type TIME is range
implementation defined

units

fs; -- femtosecond

ps = 1000 fs; -- picosecond
ns = 1000 ps; -- nanosecond
us = 1000 ns; -- microsecond
ms = 1000 us; -- millisecond
sec = 1000 ms; -- second
min = 60 sec; -- minute

hr = 60 min; -- hour

end units;

time U

fS:Liﬂw¢&$c;éb"
time ¢ s —

time ¢ o,0—

~

o

variable Tl, T2: time := 10 ns;

wait for T1;
wait for Tl * 1.2;

if T2/T1 > 2 then
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type checking) ¢5 ,, U
odly g5  Simlod 885wy :VHDL L =
bt pliy & =
Soa Al b glgil ol (CASENG) g5 s —

signal S1: integer;
variable vl: real;

vl := (real) sl;

integer ,real —
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)8 gy o iy glel U

~

type MODE is range 0 to 3;

type OPCODE is (STA, LDA, ADD, SUB, AND, NOP, JMP, JSR);

type ADDRESS is bit vector (10 downto 0);

(subtype) gsin; s

subtype MY BYTE is bit vector (31 downto 0);
subtype positive is integer range 0 to integer’high;
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/ std_ulogic ss1s &3 \
bit o

Jase vy U
:std_ulogic -
Jaea U
std_logic_1164 <, ,» U
type std ulogic is (
"u’, -- uninitialized
X", -- Forcing Unknown
0’ , -- Forcing O
"1, -- Forcing 1
"2’ , -- High Impedance
"W’ , -—- Weak Unknown
"L, -- Weak O
"H', -—- Weak 1
\\\\; r—r, -- don’t care 4///
) ;




a std_logic 6818 &g N\

Ngpod B S )
architecture ARCHI1 -
signal S1 : std logic;
begin
S1 <= '0';
S1 <= ’1’; --Wrong! More than one driver for S1!
end architecture ARCH1;

\_ /




a std_logic 8818 &g

Mg ped Ay 90 40

architecture ARCH2 ---
signal S1 : std ulogic;

begin

end architecture ARCH2;

AND1: ANDGATE port map(Al,B1,S1);

AND2: ANDGATE port map (A2,B2,S1);

o




4 std_logic ssts &g

Mg ped Ay 90 40

architecture ARCH2 --
signal S1 : std ulogic;

begin
process (...)
S1 <= A;

end process;
process (...)

S1 <= B;

\\\ end process;
end architecture ARCH2;
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std_logic ed1s g3

~

WS S sl plojod jealpd 93

Casl HI=Z lazs S, alad 2 5 45 lodgy 90 =
open-drain sl —

wired-OR L wired-AND -

Resolved data types U
:std_logic -

std_ulogic ; Subtype

J

J

/

11



\
/

U
X
X
X
X
X
X
X
X

by

s

I T
U
X
0
1
H
W
W
H
X

adSresolve
bl cusls € i O

. S
o) 5 x o =2 2 2 2 x
9
9
N °° D x o <« N 2T 4 T X
(@)
(@) e e
O 5
_ —
©
© D X o|lx|]o o o o X <
<+ O
—
S ) 1._
1lo x X X X X X X X m
o
Y, (o]
N\ .I__
c1e)
=30 o o o o o o o o 43
H ®n
I‘
£
- .-
N H
o H
“
Q a0
S
—~ 3

/
2

12



-

std_logic oot ¢

~

std_ulogic_vector g4std_logic_vector -

o iy ya Sy, DIL_vector s Slee don
Sl o Std_(u)logic 4 bit Las xles
w4 bl slajlsyy s g
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std_logic ed1s &3

AND,.il.o.c

-
U X' 0 X' X' X' 0 X'
Bl o 0 0 0 0 0 0 0
1 U X' 0 5 X' X' 0 )
U X' o [ x | x X' 0 X'
U X' 0 X' X' X' 0 X'
0 0 0 0 0 0 0 0
U X' 0 5 X' X' 0 41
B v x Lo Aox ) x X 0 X
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std_logic 5818 g N\

std_logic 4std_ulogic -
1451 36 Std_l0gIC s s U

b b (6 slwdasd Cas o

Aed Sy (6yel e 198 odlgzy —
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std_logic 8818 &g N\

std_logic glggiw; ©
X01 Q
X01z Q

UXo01l U
UX01z U

16



unsigned g signed \

(danng o c2or) (Flwlo )15 @
;bw e Std_logic_vector , bit_vector . U
(AND (ipss) useindy )5
sbw e Integer b U
unsigned g4signed
numeric_bit =, U
numeric_std <, U
‘s gy e
to_integer U4
to_unsigned ,to_signed U
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/ unsigned g signed \

library IEEE;
use IEEE.std logic_11l64.all;
use IEEE.numeric_std.all;

signal S1, S2, S3: signed;

S3 <= S1 + S2;
if (S1 < S2) then - ;

S3 <= 81 rol 5;
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/ std _logic_(un)signed \

N0 TS 90
std_logic_signed U
std_logic_unsigned U
ord iy StA_IOQIC (g5 (2L (sl Slos =

library IEEE;

use IEEE.std logic_11l64.all;
use IEEE.std logic_signed.all;

signal S1, S2, S3: std logic vector (31l downto 0);

S3 <= S1 * S2;
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type ARR T is array (31 downto 0) of integer;

signal SA : ARR T;

(o8 )lod) ey sl U

type BCD _COUNT is (thousand, hundred, ten, one);
type BCD ARR is array (BCD _COUNT) of integer range 0 to
4;

signal S BCD A : BCD ARR := (7,5,4,2);
begin

S BCD A(thousand) <= 9;
S BCD A (hundred to one) <= (2,3,8);

\end eee ;
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type ROW BYTE is array (7 downto 0) of bit;
type RAM100 is array (1 to 100) of ROW BYTE;
signal RAM SIG :

RAM100;

o

Ram_sig(1)

Ram_sig(2)

Ram_sig(3)

Ram_sig(4)

Ram_sig(100) ’ ’ | | ’ ’ ’ ,,////
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type RAM100 2D is array (1 to 100) (7 downto 0) of bit;
signal RAM SIG2D : RAM100 2D;

Ram_sig2d 7 6 5 4 3 2 1 @
1

2
3
4

\ 1%55555ééé /
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RAM—SIG(Z) <= (/1/’ ’1’, /0/’ /1’, ’0/’ /0/, /1/’ /1/);
RAM SIG(2) (5) <= ‘0';

pgd Clls 0 paie g 4w SO A ow g u

RAM—SIG(Z) <= (IlI’ IlI’ IOI’ IlI’ IOI’ IOI’ IlI, Ill);
RAM SIG2D(2,5) <= ‘0’;

:b !oos,“o P
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:Array aggregation -

signal S1, S2, S3, S4 : bit;
signal S ARR1l : bit vector (3 downto 0);
begin

(S1, s2, S3, S4) <= S ARR1;
S ARR1l <= (S1, s2, S3, s4);
(s1, s2, s3, S4) <= “10017;
S ARR]l <= (3 => '1’, 2 downto 1 => ‘0’, others => ‘'1');

end - ;

S ARR1l <= (others => '0');

\_ /
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type OP CODE is (LOAD, STORE, ADD, CONVERT, SUBTRACT, JUMP);
type REGISTER is range 0 to 7;
type ADDRESS is bit vector (6 downto 0);
type INSTRUCTION is record
OC : OP_CODE;
REGl1 : REGISTER;
REG2 : REGISTER;
ADDR : ADDRESS;
end record;

type INST ARR is array (0 to 1023) of INSTRUCTION;
signal INST MEMORY : INST ARR;
INST MEMORY (1) .OC <= ADD;
INST MEMORY (1) .REGl <= 0o ;

INST MEMORY (1) .REG2 <= 1 ;
INST MEMORY (1) .ADDR <= “1100000”; /
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Instr_memory(9)

Instr_memory(1)

Instr_memory(1023)

~
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ocC

regl

reg2

addr
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:Record aggregation -
u
u

Positional association
Named association

~

=>

INST MEMORY (1)
INST MEMORY (1)
\ 1 14 ,

others

<=
<=
=>

(ADD,
(REG1
\0/ ) ,

0, 1, “11000007) ;

=> 0, REG2 => 1, ADDR => ((6 downto 5)

OC => ADD) ;
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