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Abstract

Finite or Galois fields have been used in numerous applications such as error correcting codes, digital signal processing

and cryptography. These applications often require exponetiation on GF(2™) which is a very computationally intensive
operation. Most of the existing methods implemented the exponetiation by iterative methods using repeated multiplications,
which leads to much computational load, or needed much hardware cost because of their structural complexity in

implementing. In this paper, we present an effective VLSI architecture for exponentiation on GF(2™). This circuit
computes the exponentiation by multiplying product terms, each of which corresponds to an exponent bit. Until now use

of this type algorithm has been confined to a primitive element but we generalize it to any elements in GF(2™).
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Ay ahedet,

—— VHDL Test Bench Created from SGE Symbol vexpZ.sym.sym
-— Nov 5 11:13:58 19%

library IEEE;

use IEEE.std_logic_l164.all;
use IEEE.std_logic_misc.all;

use IEEE.std_logic_arith.all;
use [EEE.std logic_components.all;
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entity E is
end E;

Architecture A of E is

signal DI_A  std_logic_vector (3 downto 0):="0000";
signal DLE : std_logic_vector (3 downto 0):="0000";
signal DOUT : std_logic_vector (3 downto 0);

component VEXP2
Port ( DILA:In
DLE : In
DOUT : Out
end component;

std_logic_vector (3 downto 0);
std_logic_vector (3 downto 0);
std_logic_vector (3 downto 0) )
begin
UUT : VEXP2
Port Map ( DI_A, DLE, DOUT )
—— #xx Test Bench - User Defined Section *+#
TB : block
begin
di_a(3) <= not di_a(3) after 100 ns;
di_a(2) <= not di_a(2) after 200 ns;
di_a(1) <= not di_a(l) after 300 ns;
di_a(0) <= not di_a(0) after 400 ns;
di_e(3) <= not di_e(3) after 500 ns;
di_e(2) <= not di_e(2) after 600 ns;
di_e(1) <= not di_e(1) after 700 ns;
di_e(0) <= not di_e(0) after 800 ns;
end block;
-- »x+ End Test Bench — User Defined Section **x
end A;
con?g.l}"ftion CFG_TB_VEXP2 BEHAVIORAL of E is
or
for UUT : VEXP2
use configuration WORK.CFG_VEXP2;
end for;
—— *** User Defined Configuration **x
for TB
end for;
-~ »#x End User Defined Configuration #**

end for;
end CFG_TB_VEXP2 BEHAVIORAL;
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