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library IEEE;
use IEEE.std logic 1164.all;
entity HALF_ADDER 1s
port ( A, B : 1n std _logic;
S, CO : out std logic);
end HALF ADDER;

architecture DATAFLOW of HALF ADDER 1s
signal C, D : std logic;
begin
C <= A or B;
D <= A nand B;
CO <= not D;
S <= C and D;

end DATAFLOW;
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library IEEE; SA4TS)EE .. BESTD_LOGICZESE
use IEEE.std_logic_1164.all; AT5DT, g EL
entity HALF_ADDER is IVTAT1ES

port ( A, B : IN std_logic;
S, CO : OUT std_logic);

R—FES(AHAESLESDT 34
1TEER)

end HALF_ADDER,;

ITOTATART " "Bhdhi !

architecture DATA_FLOW of HALF ADDER is

T—XTIFYES

signal C, D : std_logic; NEEETEER

begin EIEFALIE ST !
C<=AorB; AVEaA—2T70T S LEITES. CDI5
D <=AnandB; BX4 DO DEFEMET 57 — It
CO <= not D;
S<=CandD;

end DATAFLOW,;
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library 1EEE;
use IEEE.STD_LOGIC_1164.all, IEEE.NUMERIC_STD.all;

entity ALU is
port(Sel : in unsigned(4 downto 0);
Carryln : in std_logic;
A, B : in unsigned(7 downto 0);
Y : out unsigned(7 downto 0) );
end entity ALU;

architecture COND_DATA_FLOW of ALU is
begin

ALU_AND_SHIFT:
process (Sel, A, B, Carryln)
variable Sel0_1_Carryln : unsigned(2 downto 0);
variable LogicUnit, ArithUnit,
ALU_NosShift : unsigned(7 downto 0);
begin

-- Logic Unit

LOGIC_UNIT: case Sel(1 downto 0) is
when "00" => LogicUnit := A and B;
when "01" => LogicUnit := A or B;
when 10" => LogicUnit := A xor B;
when "11" => LogicUnit := not A;
when others => LogicUnit := (others == 'X");
end case LOGIC_UNIT,;

-- Arithmetic Unit

Sel0_1_CarryIN := Sel(1 downto 0) & CarryIN;
ARITH_UNIT: case Sel0_1_Carryln is

when "000" == ArithUnit := A;

when "001" == ArithUnit := A+1;

when "010" == ArithUnit := A+B;

when "011" == ArithUnit := A+B+1;

when "100" == ArithUnit := A + not B;

when "101" == ArithUnit := A-B;

when "110" == ArithUnit := A-1;

when "111" == ArithUnit := A;

when others == ArithUnit := (others == 'X");

end case ARITH_UNIT;

-- Mutiplex

LA_MUX: if (Sel(2) ='1") then
ALU_NosShift := LogicUnit;
else
ALU_NoSHift := ArithUnit;
end if LA_MUX;

-- Shift operation

SHIFT: case Sel(4 downto 3) is
when "00" => Y <= ALU_NoSHift;
when "01" => Y <= Shift_left(ALU_NoShift, 1);
when "10" => Y <= Shift_right(ALU_NoShift, 1);
when "11" => Y <= (others => '0");
when others => Y <= (others => 'X");
end case SHIFT;
end process ALU_AND_SHIFT;
end architecture COND_DATA_FLOW;
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