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entity Halfidderl is
port |
a,biin std logic:
f,ocout:cut std logic

)i
end HalfAdderl;

architecture plus of Halfhdderl is

begin cout~0
@@
prc;essia,b] — _—_T:::}—h—h—[::>cmn
begin
f<=a xor b; f~0

cout<=a and b; | .
end process: —-——}D—_‘_Df
end plus;
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entity Fullfdderl is
port |
a,b,cin:in std logic;
f,ocout:ocut std logic;
prgi:buffer std logic
)i
end FullAdderl;

architecture plus of FullAdderl is
component Halfadderl
port |
a,biin std logic;
f,cout:out std logic
)i
end component;
Signal r:std logic;
begin
hal:Halfadderl port mapla,b,p,g9);
ha2:Halfadderl port map(p,cin,f,r):;
cout<=r or g;
end plus;
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entity FAl is
poxt |
a,b:in std_logic wector (3 downto 0);
cin:in std logic;
f:out std logic_vector (3 downto 0);
cout:out std logic
)
end FAL;

architecture plus of FAlL is
component Fulladderl
port |
a,b,cin:in std_logic;
f,cout:out =std logic
)i
end component;
signal c:std logic vector(2 downto 0);
kegin
fal:Fulladderl port map(a(0),b{0),cin, £(0),c(0));
fal:Fulldderl port map(ail),b({l),c(0),£(1),c(l));
faZ2:Fullhdderl port map(a(2),b(2),c(l),£(2),c(2)):
fa3d:Fulladderl port map(a(3),b(3),c(2),£(3),coutc);
end plus;
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entity FAZ is
port |
a,b:in std logic _vector (3 downto 0);
cin:in std logic:
fiout std logic vector (3 downto 0);
cout:out std logic
):
end FAZ;

architecture plus of FAZ is
component FullAdderl
poxrtc
a,b,cin:in std logicy
f,cout:out std logic:
p,gibuffer std logic
) e
end component;
component Advanced
poxrtc
pPr,g:in std logic vector (3 downto 0):
cin:in std logic;
ciout std logic vector(3 downto 0
)z
end component;
signal p,g:std logic vector (3 downto 0);
signal c:std logic vector (2 downto 0);
begin
fal:Fullidder]l port map{a({0),kb(0),cin, f=>£(0) ,p=>p(0) ,g=>g(0)):
fal:Fullldderl port map{a(l),k(l),c(0),f==f(1),p=>p(l),c=>g(l)):
faz:Fullidderl port map({a(2),.b(2),ci(l),T=>f(2),p=>p(2),0=>g(2)):
fa3:Fullldderl port map({al(3),kb(3),c(2),f=>L(3),p=>p(3),g=>g(3));
ad:Advanced port map(p,d,cin,c(0)=>c(0),c(l)==c(l),c(2)==>c(2),c(3)=>cout)
end plus;

entity Advanced 1is
port
P,g:in std logic vector (3 downto 0);
cin:in std logic:
crout std logic vector(3 downto 0)
Vi

end Adwvanced;

architecture ad of Advanced is
begin
process (p,d,cin)
begin
c{0)<=g(0) or (p(0) and cin):
c({l)y<=g(l) or (p(l) and g(d)) or (p(l) and p(0) and cin):;
c(2)<=g(2) or (p(2) and g(l)) or (p(2) and p(l) and g(0)
or (p(2) and p(l) and p(0) and cin);
c(3)<=g (3} or (p(3) and g(2)) or (p(3) and p(2) and g(l)
or (p(3) and p(2) and p(l}) and gi(d)) or (p(3) and p(2) and p(l}) and p(0) and cin):
end process;
end ad;
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entity FA3 is
port (
a,b:in std logic_vector(3 downto 0);
cin:in std_logic;
f:out std_logic_vector (3 downto 0);
cout:out std logic
):
end FA3;

architecture plus of FA3 is
signal buf:std logic vector (4 downto 0);
begin
process (a,b,cin)
begin
buf<="00000"+a+b+cin; -y Add0 Add1
end process; a[3.0] .
process (buf)
begin b{3..0]
cout<=buf (4);
f<=buf (3 downto 0):
end process;
end plus;

cin
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entity Adder is
poxrtc |
g,biin std logic wector (3 downto 0);
rst,cin:in std logic:
f:out std logic wector (3 downto 0);
mode;out std logic wector (1l downto O):
cout:out std logic
)
end Adder;
—-MEBRENL, EfFmeefiFHEET (FREFATEHED
architecture plus of Adder is
component FAL
pPoxXt |
a,b:in std logic vector (3 downto 3J);
cin:in std logic:
fiout std logic wvector (3 downto 0);
cout:out std logic
) :
end component;
component FAZ
poxt |
a,brin std logic wvector (3 downto 0);
cin:in std logic;
f:out std_logic wvector (3 downto 0);
cout:out std logic
):
end component;
component FA3S
poxrt |
a,b:iin std logic vector (3 downto J);
cin:in std logic;
f:out std logic vector (3 downto 0):
cout:out std logic
) :
end componentc;
--ToFILEER
signal f£1,f2,f3:std logic wvector (3 downto 0);
signal coutl,coutZ,cout3:std logic;
-—f1-f3. coutl-cout3TAHBEE=TINEHFMNER



signal imode:std logic wvector{l downto 0)
——imode A HEHIERST-TINEE

begin
fhadderl:Fal port map(a,b,cin, fl,coutl);
fhdder2:FA2 port mapla,b,cin, f2,coutc2);
fhadder3:FA3 port map(a,b,cin, £3, cout3) ;

-- i FE
process(rst)
kegin
if (rst'event and rst='1l"'") then
if (imode = "11™) then
imode<="00";
else
imode<=imode+l;
end if;
end if;

end process;
process (imode)
begin
mode<=imode;
end process:
——imcdeEﬁ$§§%
process (imode, £1,£2, £3, coutl, cout2, cout3)
begin
if (imcde (1)='0"') then
if ({imode (0)='0") then
f<=Ff1;
cout<=goutl;
else
f«<=f2:
cout<=cout;
end if:
else
fo=£f3;
cout<=cout3;
end if;
end process:;
——imcdeﬁﬁf%%:
end plus;
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entity Advanced 1=
port |
p,g:in std logic wector (3 downto 0);
cin:in std_logic;
ciout std logic vector (3 downto 0)

):

end Advanced;

architecture ad of Advanced 1is
signal n:std logic wvector (9 downto 0);
begin
process(p,g,cin)
begin
n{0)<=p({0) and cin:
n(l)<=p(l) and g(0):
n(2)<=p(l) and p(0) and cin;
ni(3)<=p(2) and gi(l);
ni4)<=p(2) and p(l) and g(0):
n{s)<=p(2) and p(l) and p(0) and cin;
ni{6)<=p(3) and g(2):
n(7)<=p(3) and p(2) and g(l):
n(8)<=p(3) and p(2) and p(l) and g(0):
n{9)<=p(3) and p(2) and p(l) and p{0) and cin;
end process;
process (n, g)
begin
c(0)<=g(0) and n(0):
ci{l)<=g(l) and n{l) and n(2):
cl(2)<=g(2) and n(3) and n{(d4) and n{5):
c(3)<=g(3) and n{(€6) and n(7) and n(8) and n(9):
end process;
end ad;
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entity Advanced is
port (
p,g:in std logi
cin:in std
c:out std_logic_

downto 0)

downto 0);

downto 0)

)z
end Advanced;
downto 0);
is

porec (
P,g:in s:d_l:gl:_?e:::rtS downto 0);
std_logic;

r 0):
ut std logic vector (3 downto 0)

cin

map (p,g,cin,n(3 downto 0));
map (p,g,cin,n (€ 4));
map (p,g,cin,n(8 d o 7)):

t map(p,g,cin,n(9));

and n(0)
): and r
end component; and n(2
component Ad3 and r
porec (

P,g:in s:d_l:gl:_?e:::rtS downto 0); end



entity Adl is
pore
P,g:in std logic wector(3 downto 0);
cin:in std_logic;

entity Ad2 is
port |
P,g:in std logic vector (3 downto 0);
cin:in std logic;

n:out std logic wector (3 downto 0) n:out std logic vector (2 downto 0)

1 1

end Adl; end Ad2:

architecture al of adl is architecture a2 of Ad2 is

begin 01 <=m (0 4 e kegin
:El;:fppgl; Z:d ;1[;] n(0)<=p(1l) and p(0) and cin:
n(2)<=p(2) and g(1); pUeRE) Ane ) Ed e
n(3)<=p(3) and g(2): 71££]<-=£3f ) and p(2) and g(l);

end al: end a2:

entity Ad3 is
porc |
p,g:in std logic vector (3 downto 0):
cin:in std logic:
n:out std logic vector(l downto 0)

)z

sntity Ad4 is
pore |
P,g:in std logic vector (3 downto 0);
cin:in std logic:
n:out std logic

end &d3; ) :
=nd Ad4;
architecture a3 of Ad3 is
Begin architecture a4 of Ad4 is
n{0)<=p(2) and p(l) and p(0) and cin: begin
n(1)<=p(3) and p(2) and p(l) and g(0); n<=p(3) and p(2) and p(l) and p(0) and cin;
end a3; =nd a4;
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