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PACKAGE package name IS Az daidly euagat!

(declarations) VHDL 4] Lo (s e 390 i yatll Aana piedl (ya cptall dimgy®
END package name;

Use work.my_package.all; Sllaall ﬁ‘ﬁ-’*i-.* Lprasads Zuolidl asmdl Chspad aotiiull \Sass

PACKAGE my_package IS

TYPE state( st1,st2,st3,st4);

TYPE color IS(red, green,blue);
CONSTANT vec: STD_LOGIC_VECTOR (7 DOWNTO 0):="11111111";
END my_package;

Jeadl LS o L 5239 ﬁ..\.zl.w.l\.’ Lolzdl ldla¥le caslsgllg

S e Baladl aeall CaSs
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LS (ALU (a>13) U calae) T...L;,E.:Sj(fi Byl elid Loluseiw Bole] @F (a9 allg 419 IS dcad)y 8yl Caom gl 8)Liall oia pdeiul®

COMPONENT t IS
component_name Ay ) A daidly gl A daad! ) el JLtl g

PORT (port_name:signal_model signal_type;
oo .. . - I S °

port_name:signal_mode signal_type; Ollell o> component (sSie §)lse pudeiad ol (S

s .GENERATE &,Lc  1aus9 dn3xtlg

END COMPONENT,;

IS e parl] Aslal Bl LS
COMPONENT nand_gate IS

PORT (a,b:IN BIT; c:OUT BIT);
END COMPONENT;

( Jaall Mlis 1a% s half-adder 055 (e g paill e
COMPONENT half_adder IS

PORT (xi,yi,cin:lNW\ 8L 538 § iy 3l s
cout, si:OUT BIT);
END COMPONENT;
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SLgsLl sda (re o paddl day alladl ol 3yl paus 2 LS Instantiation pasy Laaay alladl SligSe Loy 3 85Lall sdn auseiud®
O8I d8lie o dudasll Byludl ddle (38155 JM5 (0 Component g8 8ylee aluseiwly

118U (38195 et (yluasyls L g3®
058U Bylie 3 35Sl il (2 LS JBLl) S Lpd s tadoll aluseily Lol 26,10

————————— Component declaration----------------- 08l e mpadl (§ 5,9 LS PORT MAP
COMPONENT nand_gate IS A

PORT(a,b:IN BIT;c:OUT BIT);
END COMPONENT;

aladiuly NAND 4 5 day ) 1 Jle

nandl: nand_gate PORT MAP (x,y,z); --position mapping PORT MAP &_le

nand2: nand_gate PORT MAP (a=>x, b=>y, c=>z); --nomial mapping

https://manara.edu.sy/ 5
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entity regd is
port { clk, cir: In bit d: In bit_vector(d to 3);
q : out bit_vectar(0 1o 3) );

end entity regd,

O —— " " " T T S S S S S S S S N S - S S ——— i — S S S S S S S S - S——————

architécture struct of ragd is
componeant fipfiop is
generic { Tprop, Tsetup, Thold : deday_length §;
port { clk : inbit; clr: inbit; d:in bt
q : out bit |;
end component fliptlop;
begin
bitD : component flipliop
generic map ( Tprop =» 2 ng, Tsetup => 2 ng, Thold == 1 ng |
port map ( ok => clk, ¢lr == clr, d == d{0), q == q(0} );
Eit1 : component flipilop
- generic map { Tprop =»> 2 ns, Tsetup => 2 ns, Thold == 1 ng |
port map ( ok => clk, clr == clr, d == d{1), g == q(1} J
b2 : compenent fipflop
—> generc map [ Tprop => 2 ns, Tsetup == 2 ns, Thold == 1ns |
port map ( clk == ¢k, clr == clr, d == #2), q==0q{2) );
bits : component flipflop
gengric map [ Tprop == 2 n&, Teatup == 2 ng, Thold s> 1 ng
pnrt map | Gk == clk, ¢lf == clf, O == a(3), Q== ql3) )
end architecture struct;

—

o

Lo
8)LioJl

:GENERIC MAP 5,L.c
mradl eud § component Gl Byle cuaas 13
Ldae wic cg gl pe il GENERIC 3yl

.GENERIC MAP 3,Le M5 (0 39 ,Lie]

2 g ] A el

4
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W CARRY] __ CARRY
CARRY._IN

Full adder: 2 halfadders + 1 OR-gate
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entity FULLADDER is
port (A, B, CARRY IN: in bit;
SUM, CARRY: out bit);
end FULLADDER,
architecture STRUCT of FULLADDER is

signal W_SUM, W_CARRYI, W_CARRY? -

7 component HALFADDER
_< port (A, B : in bit;
SUM, CARRY : out bit);
\__ end component;
- component ORGATE
port (A, B : in bit;
RES : out bit);

“— end component;

begin

deol A “ (%
By el

OR 4| > buad s alidmiwl WK sl
7 begin e el . &
MODULEI: HALFADDER

port map( 4, B, W_SUM, W_CARRYI );

MODULE2: HALFADDER
port map ( W_SUM, CARRY_IN,
SUM, W_CARRY2 );
MODULE3: ORGATE
Portmap (W _CARRY2, W _CARRY1,CARRY);

MODULEI: HALFADDER
pori map { A == A4,

B => B,

SUM == W SUM,

CARRY=>=W CARRY1);

end STRUCT,
A |l W_SUM S
5 module1 module2
1 N W_CARRY2
W_CARRY1 — CARRY
CARRY_IN

Full adder: 2 halfadders + 1 OR-gate
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entitcy DFF is
port |
RET, CLE, D
o
end DFF:

architecture RETL of DFF i=

ey iy

process [(RST., CTLEF

begin
if (RF<=Tr
l:! - = =

2l

-

..I:lr:l

imn
oukt kield s

cChen

| T il

Structural modeling consists of three parts
1- behawioral model of the flip-flop

using process statement
2- component declaration via componert

keyword
3- component instantiation via port map

keyword

a=lsif (CLE®ewvwmnkt and CLE = °

q == [z
el i€
ernd proCess;
ersd FTL.:

1) then

enticy SHIFT i=
ot {
FSTn. CTLE.
=
el SHIFT -

= N

im =ity

ol Eat) s
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architecture RTL1 of SHIFT is ﬁ dlial
component DFF AT )
. B 5 S0
e T o [T [ e [T o [TO] [T [FO s O] e [
em:lcﬂrr:_:n-c::nmt; wo—sp P> p Db P D D o ]
signal T : bit_vector (6 downto 0); RSTn[> ( (J (J (—? (—? ( Y
begin * * * ¢ * *
bit? : DFF
port map (RSTn => RSTn, CLK =» CLE, D => SI, Q => T(6));
bitté : DFF
port map (RSTn, CLE, T(6)}, T(5));
bit5 : DFF
port map (RSTn, CLK, TI(5), T(d));
bitd : DFF
port map (CLE => CLK, RSTn => RSTn, D => T(4), Q == T(3});
bicl : DFF
port map (RSTn, CLK, T{(3), T(2)};
bitZ : DFF
port map (RSTn, CLK, T{2), T(1l));
bitl : DFF
port map (RSTn, CLK, T(1l), T(0));
bit0 : DFF
port man (RSTn. CLE. T(0). S50i:
end RTLL;
----------------------------------------- 11
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architecture RTLZ of SHIFT is
component DFF

port |
FSTn, CLE, D : in bict;
Q : out bic);

end component ;
signal T : bit_vector(6 downto 0);
begin
gl : for 1 in 7 downto 0 generate
gl : if {1 = 7) generate
bit7 : DFF

deol ~ “ (e s
51“—'5'7?' ‘LLL.Q‘
N GENERATE 5;lic aliseiuls oo 8 4 13) Jxum

s> - s
ror |TO) eop [TO o [TO| cop [TO cop [TOf o [TO] oy [TO

wD>—p__pb b bbb b D Db Db
e e e e

port map (RSTn => RSTn, CLK => CLE, D =*> 5I, Q => T(6));

end generate;

gé : if (1 > 0) and (1 = 7) generate
bitm : DFF

port map (RSTn, CLE, T{i), T(i-1))};

end generate;
gl : 1f (1 = 0) generate
bitl : DFF
port map (RSTn, CLE, T(0), 30);
end generate;
eryd generate;
end RTLZ;

In RTL2, generate statement
with if and for statement is used:
To generate the bit number 7.

To generate the bits from 1 to 6.
To generate the bit number 0

https://manara.edu.sy/ 12
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ﬂ_'lﬂlﬁ “ (e 1
S)1Lal dlia
o GENERATE §)lee aludeiuly o 8 4> 13] Jus
s> —[">s0
FDZ T(6 FD2 T(S) FD2 T(4) FD2 T(3) FD2 T(Z) FD2 T(l) FD2 T(O) FD2
CLK>— e [ D —p e o [ O —p o]
G o il B F_v o fJ r_v (J

architecture RTL3 of SHIFT is
component DFF
port

FESTn, CLE, D : in bit:
0 : ogut bit):

ernd component ;

signal T : bit_wvector(8 downto 0);
begin

T{(B) == S5I: :}_

S0 <= T(D);

gl : for i in 7 downto 0 generate

allbit DFF

port map (RSTn => R5Tn, CLE => CLEK, D => T(i+l],

T{i)):

eridd generate;
end RTL3:

In RLI3, generate statement

with for statement is used to generare
the all 8-bits

= Jn
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