


















































Similartly, we implement C3 and C 

Implementation of C3 uses 3 AND gates and 1 OR gate 

Implementation of Ca uses 4 AND gates and 1 OR gate 

Total number of gates required to implement carry generators (provided carry propagators P, and carry 

generators G) are-

Total number of AND gates required for addition of 4-bit numbers = 1+2+ 34 10 

Total number of OR gates required for addition of 4-bit numbers = 1+1+ 1+1=4 

General Formula 

The following formula is used to calculate number of gates required for evaluating all carry bits 

For a n-bit carry look ahead adder to evaluate all the carry bits, it requires 

Number of AND gates = n(n+1)/2 

Number of OR gates = n 

Advantages of Carry Look Ahead Adder- 

The advantages of carry look ahead adder are- 

It generates the carry-in for each full adder simultaneously. 

It reduces the propagation delay. 

Disadvantagesof Carry Look Ahead Adder 

The disadvantages of carry look ahead adder are- 

It involves complex hardware.

It is costlier since it involves complex hardware. 

It gets more complicated as the number of bits increases.

To gain better understanding about Carry Look Ahead Adder, 



VHDL Code for Partial Full Adder 

library IEEE; 
use IEEE.STD LOGIC 1164.ALL; 
entity Partial Full Adder is 
Port (A in STD_LOGIC; 

B:in STD_LOGIC; 
Cin: in STD L0GIC; 
Sout STD_LOGIC; 
P out STD_LOGIC; 
G out STD LOGIC); 
end Partial_Full_Adder; 

architectureBehavioral of Partial_Full_Adder is 

begin 

S A xor B xor Cin; 
P A xor B; 

G A and B; 

end Behavioral; 

VHDL Code for Carry Look Ahead Adder 

library IEEE; 
use IEEE.STD_LOGIC_1164.ALL; 

entity Carry Look Ahead is 
Port (A: in STD_LOGIC_VECTOR (3 downto 0); 
B in STD_LOGIC_VECTOR (3 downto 0); 
Cin in STD_LOGIC; 
S out STD_LOGIC VECTOR (3 downto 0) 
Cout out STD_LOGIC);
end Carry_ Look_Ahead;

architecture Behavioral of Carry_Look_Ahead is 

component Partial1_Full_Adder 
Port (A: in STD_LOGIC; 
B: in TD LOGIC; 
Cin in STD_LOGIC; 
S: out STD_LOGIC; 
P out STD LOGIC; 
G out STD_LOGIC); 
end component; 

signal c1,c2,c3: STD_LOGIC; 
signal P,G: STD_LOGIC_VECTOR(3 downto 0); 

begin 

PFA1: Partial_Ful1_Adder port map( A(0), B(0), Cin, S(0), P(e), 
G(0)); 



A Partial_Full_Adder port nap( A(1), s(1), c, s(2), P(2), 

ASPartial_FullAdder port nap( A(2), a(2), c2, S(2), P(2), 

G(2)) 
PFA4: Partial_Full_Aider port map( A(3), B(3), c3, S(3), P(3), 

G(3)) 
G(8) OR (P(®) AND Cin) 

AND G(e) ) oR (P(1) AND P(®) AND Cin); 

(P(2) AND G(1)) OR (P(2) AND P(1) AND G(8)) OR 

P(2) AND P(I) AND P(®) AND Cin); 

Cout G(3) OR (P(3) AND G(2)) 08 (P(3) AND P(2) AND G(1)) OR 

P3) AND P(2) AND P(1) AND G(e)) 0R (P(3) AND P(2) AND P(1) AND 

P8) AND Cin); 

end Behavioral; 

VHDL Testbench Code for Carry Look Ahead Adder 

LIBRARY eee; 
USE ieee. std_logic_1164.ALL 

ENTITY T_Carry_Look_Ahead IS 

END T_Carry_Look_Ahead; 

ARCHITECTURE behavior OF To_Carry_Look_Ahead IS 

Component Declaration for the Unit Under Test (UUT) 

coMPONENT Carry_Look_Ahead 

PORT 
IN std_logic_vector(3 downto 8); 
IN std_logic_vector(3 downto 8) 

Cin IN std_logic;
S: QUT std_logic_vector(3 downto 8); 

Cout:OUT std_logic 

END COMPONENT; 

uts 

signal A: std_logic_vector(3 downto 8) = (others => '8*); 

signal B: std_logic_vector (3 downto 8) (others => 'a); 

signal Cin: std_logic := '8; 

-Outputs 
signal S: std_logicvector(3 downto e); 
signal Cout std_logic;

BEGIN 

Instantiate the Unit Under Test (UUT) 
t: Carry_Look_Ahead PORT MAP ( 

A, 

Cin > Cin, 


