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The aim is to compare, synthesis and evaluate the performance for Braun’s and Wallace Tree multiplier techniques using VHDL. First, some background information of the following multipliers:


Braun Multiplier uses a parallel structure to perform multiplication efficiently. The key idea behind the Braun multiplier is to divide the multiplication task into smaller, simpler subtasks and perform them simultaneously.
The basic concept involves splitting the binary numbers into groups of bits in this intense two (A & B) and performing partial products in parallel. These partial products are then added together to obtain the final result. 
The Braun multiplier is known for its speed and parallel processing capabilities.

Wallace Tree Multiplier is another type of parallel multiplier circuit. It is designed to reduce the number of signal rows and the overall number of signal bits in a multiplication operation. This reduction is achieved by grouping the signals in multiple stages.
The multiplier uses a tree-like structure to accumulate signals efficiently. Wallace Tree Multipliers are often used in applications where speed is crucial, such as in digital signal processing and high-performance computing.
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Braun's Multiplier is a type of binary multiplier that implements the multiplication of two binary numbers using a parallel array of AND gates and a series of adders. The idea behind Braun's Multiplier is to reduce the number of partial products and simplify the addition process.

The multiplication process in Braun's Multiplier involves generating partial products by performing binary AND operations between corresponding bits of the multiplicand and multiplier. These partial products are then added together to obtain the final product. Braun's Multiplier is particularly known for its efficiency in terms of hardware complexity and speed.
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For an 8-bit binary multiplication, 8 partial products are generated by performing AND operations between each bit of the multiplicand and each bit of the multiplier.
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Given that AND Gate delay is = 1ns ; Full Adder/Half Adder =2ns

Longest delay = 1ns + 6 x (2ns) + 7 x (2ns)
Longest delay = 27ns
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The Wallace Tree Multiplier reduces the number of partial product rows in a binary multiplication operation through a process of grouping and compression. In binary multiplication, each bit in one operand is multiplied by each bit in the other operand.
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Given that AND Gate delay is = 1ns ; Full Adder/Half Adder =2ns

Longest delay = 1ns + 7 x (2ns) + 7 x (2ns)
Longest delay = 29ns
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Figure 41
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Braun seems to have the least efficient multiplier method with a Max delay of 7.325ns in comparison with Wallace which has 4.822ns

Figure 22
Figure 41



[bookmark: _Toc156223957]Power Report




Wallace also seems to be the most power efficient with a total on Chip Power of 0.081W compared to Braun with a high number of 14.464 W.


Figure 27
Figure 45






Conclusion


Both Braun multipliers and Wallace Tree multipliers are parallel multipliers that aim to speed up the multiplication process by performing multiple operations simultaneously. 

Wallace multiplier would be favoured where the critical path delay and overall speed is important.
In summary, the Wallace multiplier's efficiency from its effective reduction of signal rows, making it great for both speed and resource optimization. 
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Library IEEE;
use TEEE.STD_LOGIC_1164.ALL;

entity fulladder is
Port (A : in STD_LOGIC;
B : in STD_LOGIC;
© : in STD_LOGIC;
St our STD_LOGIC;
Cout : out STD_LOGIC);
end fulladder;

architecture gate_level of fulladder is
begin

S <= A XOR B XOR C;
Cout <= (A AND B) OR (C AND &) OR (C AND B);

50 ena gace_tevel;
s
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Library IEEE;
use TEEE.STD_LOGIC_1164.ALL;

entity Halfadder is
Port (A : in STD_LOGIC;
B : in STD_LOGIC;
St out STD_LOGIC;
Cout : out STD_LOGIC);
end Halfadder;

architecture gate_level of Halfadder
begin
S <= A XOR B;

Cout <= (A AND B);

end gate_level;
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Library IEEE;
use TEEE.STD_LOGIC_1164.ALL;
entity BraunsMulei is
Port (A : in std logic vector(7 downto 0);
5 : in std_logic vector (7 downto 0);

® : out std_logic_vector (15 downto 0));

end BraunsMul:

architecture Behavioral of BraunsMlti is

component fulladder is
Port (2 : in std_logic;

5 : in std logic

€ : in std logic

5+ out std logics

Cout : out std logic);
end component;

5% e sta togier
Coue + our sta logie):
ena conponen;
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library IEEE;
use IEEE.STD_LOGIC_1164.ALL;

Bort (A : in std logic_vestor (7 downto 0);
B : in std_logic_vector (7 downto 0);
B i out std_logic_vestor (15 downts 0));
end wALLACE;

architecture Behavioral of WALLACE i

component fulladder is
Port (a : in std_logic;

st doiors
and components

component Halfadder is
Bort (A : in std logic;
B ¢ in std logic;
sum : out std logie;
Cout : out std_logle);
end companent.
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map (A=>A3B6, B=>c29, C=>330, SUM=>537, Cout;
map (A=>A4B6, B=>c30, C=>531, SUM=>338, Cout=>c38) ;
map (A=>ASB6, B=>c31, C=>532, SUM=>339, Cout=>c39) ;
map (A=>A7BS5, B=>A6B6, C=>c32, SUM=>540, Cout=>c40) ;

nap (a=>s34, B=>c33, SUM=>B (6) , Cout=>c41
nap (A=>A0B7, B=>c34, C=>535, SUM=>342, Cout=>c42) ;
nap (A=>A1B7, B=>c35, C=>536, SUM=>343, Cout=>c43) ;
nap (A=>A2B7, B=>c36, C=>537, SUM=>s44, Cout=>c44) ;
nap (A=>A387, B=>c37, C=>538, SUM=>345, Cout=>c45) ;
nap (A=>A4B7, B=>c38, C=>539, SUM=>346, Cout=>c46) ;
nap (A=>ASB7, B=>c39, C=>540, SUM=>347, Cout=>c47) ;
nap (A=>ATB6, B=>AGB7, C=>c40, SUM=>548, Cout=>c48) ;
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