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Abstract

This thesis present a design and implement Encrypter and Decrypter on FPGA ( Filed
Programmable Gate Array ) .The goal of the thesis is development Encryption and Decryption by
Hardware Device. Encryption and Decryption are most popular implement in software program. This
thesis is using acknowledgement in Cryptography such as TDES algorithm . Using in Implementation
and Design by VHDL language( VHSIC Hardware Description Language ) . Simulation and Testing the
project in simulater program tool ( Modelsim SE Plus6.0 ) .

The summary in thesis explain Designing and Implementation Encryption and Decryption can
Implement on FPGA and result of it corrected in TDES Algorithm on the simmulater program and

implement Testing on FPGA.
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(IN) mﬁﬂamﬂsﬂmwaauiﬂsﬂuiﬂw 3.2 (b) mmmamwmﬂmﬂTwmam"lwaaan FINHUA
ﬂ’JEJVIﬁWNmSGIﬂﬂE)ﬂ‘iJmEJu@ﬂlﬂuﬂﬁ"[ﬁﬂﬁ)ﬂﬂ (OUT) mmmmmﬂmwaaum“lusﬂﬁ 3.2 (b)
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ENTITY nnx IS LU
GENEFIC ( tplh: TIME = 3 ns; —=}n00
tphl: TIME = S ns Y, i) nit
PORT{ infl, inl, sel: N BIT, | =——f=|fi* oulput
sutput: OUT EIT); —FF
END noax;
tplh tphl
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no ma%maammumﬁmaamﬂswmﬂu (Test bench)

ENTITY test_bench IS

END test_bench;
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fARCHITECTURE identifier OF component_name 1S
v[dec/aration]
BEGIN
specification of  the  functionality of the
component in terms of its input lines and as?

influenced by physical and other parameters

END [identifier];

Wi 3.5 uaslassafalaialvomiisonises nuuamilannssy

Muvememseenuuuanilaonssy Sugudius ARCHITECTURE 1asa @040
(identifier) Asfidoaimunaslaldus Faiuaaal Wi architceture uldussoromiaoniseen
BUVIRUNATAY (OF <entity design unit> 1S) a’auﬁadazm’w ARCHITECTURE 1az BEGIN 1§luitu
‘ViZT"Juﬂi”ﬂ1ﬁﬁﬁ’)ﬂﬂlaﬂﬁmﬂﬂﬂﬂiiiJﬁ"IHLIﬂ (architecture declarative area) Milufoedwieidon
(option) °luummummm°l°muuﬂi LMAMNUAAIA1GY mzm"lﬂ“l%maiuami]mnasuuu%
IMFUYsZIAN (type) maq (f1901917 bit, bit_vector), ﬁiyiym! (signal), GT’J?Nﬁ (constant),
Tsunsudos (18uA function uaz procedure) uazqUnsal (component) a U 191350101
szﬁiwa%’ayaﬁ"lwmi’h waz Inavenvesgiuuy (ﬁ”ﬂujmmﬁﬁmuﬂ“lumﬁﬁa PORT) ﬁuﬂzgﬂ
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dnuuEA1Y fail

: ﬂi:mmmﬂwamm‘ﬁ'aga (Dataflow description)
- ﬂssm'ﬂwqﬁﬂﬁm (Behavioral description)

- Uszianlnseade (Structure description)

- Uszianway (Mixed model description)

ARCHITECTURE data_flow OF mux IS

BEGIN
| output <= ((NOT sel) AND in0) OR (sel AND inl):
END data_flow:
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o w . ' a : 3|
(output) ﬂizﬂauﬁ’wmﬂmagmmwwmmﬁmmmm v'?u%umﬂuﬂszmwmsﬂwamaa%’agamm

o a o 1 ' a J s -
Vamuwans N30 nmmnmaiau%’agmzmmiﬂﬁmai (RTL: Register Transfer Level)
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'ARCHITECTURé stlucOF mux IS
COMPONENT inv ]
PORT (il : INBIT; 0l : OUT BIT );
COMPONENT and?2
PORT (il,i2 : IN BIT ; 03 : QUT BIT )5
COMPONENT or2
PORT (il,i2 : INBIT ; 0l : OUT BIT Y;

END COMPONENT; |
SIGNAL int0, intl, int2 : BIT; E
EBEGIN

 g0:inv PORT MAP (il => sel, ol => int0);

gl :and2 PORT MAP (il => in0, i2 => int0, ol => int] ); ;

g3 :0r2 PORTMARP (il => intl, i2 => int2, ol => ouput);
END struc;

q’ i o a o N )
g‘lh’] 3.8 'HLI'JUﬂW'if]ﬂﬂu‘U‘Uﬁﬂ1ﬂ@ﬂﬂiﬁllﬂlaﬁllﬁﬁlwaﬂ“]ﬂjigl,ﬂ‘ﬂlﬂiﬂﬁi%ﬂ

BEGIN
PROCESS (in0, inl, sel)
BEGIN
IF (sel = *0’) THEN output <= in0:
ELSE output <= inl;
END IF;
END PROCESS;

END behav:
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PACKAGE package name IS

Package_declarative_part

END package name; |
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a Package body
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Number of Slices

Number of Slices Flip Flop
Number of 4 Input LUTs
Number of bonded 10Bs
Number of GCLKs
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1735 <1920> .90%

1024 <3840> 26%

3328 <3840> 86%

1735 <97> 190%

1 <8> 12%
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1807 <3584> 50,

1024 <7168> 14,

3448 <7168> 48,

185 <141> 131

I <8> 12%

200.361 MHz
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Number of 4 Input LUTs 9984 <3840> 260% 9984 <7168> 139
Number of bonded IOBs 185 <97> 190% 185 <I41> 131%
Number of GCLKs 1 <8> 12% 1 <8> 12%
Maximum Frequency 201.248 MHz 201.248 MHz
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Tdsunsumudevauea

TsunsuaInved IP Component

ip .vhdl ( Initail Permutation )
library [EEE;
use IEEE.STD_LOGIC 1164.ALL:
use [EEE.STD_LOGIC_ARITH.ALL:
use [EEE.STD_LOGIC_UNSIGNED.ALL;
entity ip is port
(
pt:in std_logic_vector(1 TO 64);
10x : out std_logic_vector(1 TO 32);
10x : out std_logic_vector(1 TO 32)
I
end ip;
architecture behavior of ip is
begin
10x(1)<=pt(58); 10x(2)<=pt(50); 10x(3)<=pt(42); 10x(4)<=pt(34);
10x(5)<=pt(26); 10x(6)<=pt(18); 10x(7)<=pt(10); 10x(8)<=pt(2);
10x(9)<=pt(60); 10x(10)<=pt(52); 10x(11)<=pt(44); 10x( 12)<=pt(36);
10x(13)<=pt(28); 10x(14)<=pt(20); 10x(15)<=pt(12); 10x(16)<=pt(4):
10x(17)<=pt(62); 10x(18)<=pt(54); 10x(19)<=pt(46); 10x(20)<=pt(38):
10x(21)<=pt(30); 10x(22)<=pt(22); 10x(23)<=pt(14); 10x(24)<=pt(6);
10x(25)<=pt(64); 10x(26)<=pt(56); 10x(27)<=pt(48): 10x(28)<=pt(40);
10x(29)<=pt(32); 10x(30)<=pt(24); 10x(31)<=pt(16); 10x(32)<=pt(8):
rOx(1)<=pt(57); r0x(2)<=pt(49); rOx(3)<=pt(41); r0x(4)<=pt(33);
r0x(5)<=pt(25); r0x(6)<=pt(17); rOx(7)<=pt(9); rOx(8)<=pt(1);
r0x(9)<=pt(59); r0x(10)<=pt(51); rOx(1 1)<=pt(43); r0x(12)<=pt(35);
rOx(13)<=pt(27); rOx(14)<=pt(19); rOx(15)<=pt(11); r0x(16)<=pt(3);
r0x(17)<=pt(61); rOx(18)<=pt(53); r0x(19)<=pt(45); r0x(20)<=pt(37);
rOx(21)<=pt(29); rOx(22)<=pt(21); r0x(23)<=pt(13); r0x(24)<=pt(5);

N



10x(25)<=pt(63); r0x(26)<=pt(55); r0X(27)<=pt(47); r0x(28)<=pt(39)

10x(29)<=pt(31): r0x(30)<=pt(23); rOx(3 1 )<=pt(15); r0x(32)<=pt(7)

end behavior:

Tﬂmﬂsudamm FP Component
fp.vhdl  ( Final Permutation )
library IEEE:

usc [EEE.STD _LOGIC 1164.ALL:

use [EEE.STD_LOGIC ARITH.ALL:

use IEEE.STD_LOGIC_UNSIGNED.ALL;

entity fp is port

(
Lr:instd_logic_vector(1 to 32):
ct:outstd_logic vector(] to 64)
);
end fp;

architecture behaviour of fp is
begin

ct(1)<=r(8):

ct(7)<=1(32); cu(8)<=1(32); ct(9)<=r(7); ct(10)<=I(7): ct(11)<=r(15); ct(12)<=1(15):
ct(13)<=r(23); ct(14)<=1(23); ct(15)<=r(31); ct(16)<=1(3 1 ); ct(17)<=1(6); ct(18)<=I(6)

ct(19)<=r(14); ct(20)<=I(14); ct(21)<=r(22); ct(22)<=1(22): ct(23)<=r(30); ct(24)<=1(30)

'y

ct(2)<=I(8); ct(3)<=r(16); ct(4)<=1(16); ct(5)<=r(24): ct(6)<=1(24)

ct(25)<=r(5); ct(26)<=I(5); ct(27)<=r(13): ct(28)<=1(13); ct(29)<=r(21): ct(30)<=1(21)

ct(31)<=r(29); ct(32)<=1(29); ct(33)<=r(4): ct(34)<=1(4); ct(35)<=r(12); ct(36)<=I(12)

ct(37)<=r(20); ct(38)<=1(20): ct(39)<=r(28); ct(40)<=1(28): ct(41)<=r(3); ct(42)<=1(3):

ct(43)<=r(11); ct(44)<=I(11); ct(45)<=r(19); ct(46)<=I(19): ct(47)<=r(27); ct(48)<=1(27):

ct(49)<=r(2); ct(50)<=1(2); ct(S1)<=r(10); ct(52)<=1(10); ct(53)<=r(18); ct(54)<=I(18)

ct(55)<=r(26); ct(56)<=1(26); ct(57)<=r(1); ct(58)<=I(1); ct(59)<=r(9); ct(60)<=1(9):
ct(61)<=r(17); ct(62)<=I(17); ct(63)<=r(25); ct(64)<=1(25)

end behaviour;

)

)

N¢
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T30n531@I1v04 keyschedual

keysched.vhdl
library IEEE;
use [EEE.STD_LOGIC 1164.ALL:
usc [EEE.STD_LOGIC ARITH.ALL:
use [EEE.STD_LOGIC_UNSIGNED.ALL;
entity keysched is
port (
key sin std_logic_vector(1 to 64);
k]x,k2x,k3x,k4x,k5x,k6x,k7x,k8x,k9x,k10x,k] Ix,k12x,k13x,k14x,k15x.k 16x
cout std_logic_vector(1 to 48)
%
end keysched;
architecture behaviour of keysched is
signal cOx,clx,ch,c3x,c4x,c5x,c6x,c7x,08x,c9x,cIOx,cl I1x,c12x,¢c13x.cl14x,c15x.c16x :
std_logic_vector(1 to 28);
signal de,d1x,d2x,d3x,d4x,d5x,d6x,d7x,d8x,d9x,d10x,dl Ix,d12x,d13x,d14x,d15x.d16x :

std_logic_vector(1 to 28);

component pcl
port (
key cin std_logic_vector(1 TO 64); --- Component Block pcl
c0x,d0x : out std_logic_vector(] TO 28) --- use to cut
8,16,24,32,40,48,56,64
);
end component;
component pc2
port (
c,d : in std_logic_vector(1 TO 28); --- Component Block pc2
k : out std_logic_vector(1 TO 48)
)

end component;
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begin
pc_l:pcl
port map ( key=>key, cOx=>c0x, d0x=>d0x );

¢lx<=To_StdLogicVector(to_bitvector(c0x) rol 1):
dlx<:To_StdLogichctor(to_bitvector(de) rol 1);
c2x<=To_StdLogicVector( to_bitvector(clx) rol 1);
d2x<=To_StdLogicVector(to_bitvector(d1x) rol 1);:  --- Shift creat Cn ,Dn

(1<=n<=16)

c3x<=To_StdLogicVector(to_bitvector(c2x) rol 2);
d3x<=To_StdLogicVector(to_bitvector(d2x) rol 2);
c4x<=To_StdLogicVector(to_bitvector(c3x) rol 2);
d4x<=To_StdLogicVector(to_bitvector(d3x) rol 2);
c5x<=T0_StdLogicVector(to_bitvector(c4x) rol 2);
d5x<=To_StdLogicVector(to_bitvector(d4x) rol 2);
c6x<=To_StdLogicVector(to_bitvector(c5x) rol 2);
d6x<=To_StdLogicVector(to_bitvector(d5x) rol 2);
¢7x<=To_StdLogicVector(to_bitvector(c6x) rol 2);
d7x<=To_StdLogicVector(to_bitvector(d6x) rol 2):
e8x<=To_StdLogicVector(to_bitvector(c7x) rol 2):
d8x<=To_StdLogicVector(to_bitvector(d7x) rol 2):
c9x<=To_StdLogicVector(to bitvector(c8x) rol 1):
d9x<=To_StdLogicVector(to_bitvector(d8x) rol 1):
c10x<=To_StdLogicVector(to_bitvector(c9x) rol 2):
d10x<=To_StdLogicVector(to_bitvector(d9x) rol 2);
cl1x<=To_StdLogicVector(to_ bitvector(c10x) rol 2):
d11x<=To_StdLogicVector(to_bitvector(d10x) rol 2):
¢l2x<=To_StdLogicVector(to_bitvector(cl 1x) rol 2);
d12x<=To_StdLogicVector(to_bitvector(dl 1x) rol 2);
c13x<=To_StdLogicVector(to_bitvector(c12x) rol 2);
d13x<=To_StdLogicVector(to_bitvector(d12x) rol 2);
cl4x<=To_StdLogicVector(to_bitvector(c13x) rol 2);
d14x<=To_StdLogicVector(to_bitvector(d13x) rol 2);
c15x<=To_StdLogicVector(to_bitvector(c14x) rol 2);

d15x<=To_StdLogicVector(to_bitvector(d14x) rol 2);



¢l 6x<=T0_StdLogicVector(to_bitvector(c 15x) rol 1);
dl 6x<=To_StdLogicVector(to_bitvector(d15x) rol | );

pe2x1: pe2 port map ( c=>clx, d=>dlIx, k=>klx );

pc2x2: pc2 port map ( c=>¢2x, d=>d2x, k=>k2x );

pc2x3: pc2 port map ( c=>c3x, d=>d3x, k=>k3x );

pc2x4: pe2 port map ( c=>c4x, d=>d4x, k=>k4x );

pc2x5: pe2 port map ( c=>c5x, d=>d5x, k=>k5x );

pc2x6: pe2 port map ( c=>c6x, d=>d6x, k=>k6x );

pc2x7: pe2 port map ( c=>c7x, d=>d7x, k=>k7x ); --- assing to subkey

pc2x8: pe2 port map ( c=>c8x, d=>d8x, k=>k8x );

pc2x9: pc2 port map ( c=>c9x, d=>d9x, k=>k9x );

pc2x10: pe2 port map ( c=>¢l0x, d=>d10x, k=>k10x );

pe2x11: pe2 port map ( c=>cl1x, d=>d1 1x, k=>k11x );

pc2x12: pc2 port map ( c=>¢l2x, d=>d12x, k=>k12x );

pc2x13: pc2 port map ( c=>¢13x, d=>d13x, k=>k13x );

pc2x14: pe2 port map ( c=>cl4x, d=>d14x, k=>k14x );

pc2x15: pe2 port map ( c=>c15x, d=>d15x, k=>k15x );

pc2x16: pe2 port map ( c=>c16x, d=>d16x, k=>k16x );

end behaviour;

pcl.vhdl

library IEEE;

use IEEE.STD_LOGIC_1164.ALL;

use IEEE.STD_LOGIC_ARITH.ALL:

use [IEEE.STD_LOGIC_UNSIGNED.ALL;

entity pcl is port

(
key : in std_logic_vector(1 TO 64);
¢0x,dOx : out std_logic_vector(1 TO 28)

)

end pcl;

architecture behavior of pcl is

signal XX : std_logic_vector(I to 56);

begin

89
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XX(<=key(57): XX(2)<=key(49):; XX(3)<=key(41): XX(4)<=key(33):
XX(5)<=key(25); XX(6)<=key(17); XX(7)<=key(9); XX(8)<=key(1):
XX(9)<=key(58); XX(10)<=key(50); XX(11)<=key(42); XX(12)<=key(34):
XX(13)<=key(26); XX(14)<=key(18): XX(15)<=key(10); XX(16)<=key(2);
XX(17)<=key(59): XX(18)<=key(51); XX(19)<=key(43); XX(20)<=key(35):
XX(21)<=key(27); XX(22)<=key(19); XX(23)<=key(11); XX(24)<=key(3):
XX(23)<=key(60); XX(26)<=key(52); XX(27)<=key(44); XX(28)<=key(36);
XX(29)<=key(63); XX(30)<=key(55); XX(31)<=key(47); XX(32)<=key(39):
XX(33)<=key(31); XX(34)<=key(23); XX(35)<=key(15); XX(36)<=key(7):
XX(37)<=key(62); XX(38)<=key(54); XX(39)<=key(46); XX(40)<=key(38):
XX(41)<=key(30); XX(42)<=key(22); XX(43)<=key(14); XX(44)<=key(6):
XX(45)<=key(61); XX(46)<=key(53); XX(47)<=key(45); XX(48)<=key(37):
XX(49)<=key(29); XX(50)<=key(21); XX(51)<=key(13); XX(52)<=key(5):
XX(53)<=key(28); XX(54)<=key(20); XX(55)<=key(12); XX(56)<=key(4);
cOx<=XX(1 to 28); d0x<=XX(29 to 56);

end behavior;

library IEEE;

use [EEE.STD LOGIC 1164.ALL;

use [EEE.STD LOGIC_ARITH.ALL;

use IEEE.STD LOGIC_UNSIGNED.ALL:

entity pc2 is

c¢,d:instd_logic vector(1 TO 28);

k :out std_logic_vector(]1 TO 48)

architecture behavior of pc2 is

signal YY : std_logic_vector(1 to 56);

YY(1 to 28)<=c; YY(29 to 56)<=d;
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k(1)<=YY(14); K(2)<=YY(17); k(3)<=YY(11): k(4)<=YY(24); k(3)<=YY(1):
k(6)<=YY(5);

k(7)<=YY(3); k(8)<=YY(28): k(9)<=YY(15); k(10)<=YY(6); k(11)<=YY(21):
k(12)<=YY(10);

k(13)<=YY(23); k(14)<=YY(19): k(I5)<=YY(12); k(16)<=YY(4): k(17)<=YY(26):
k(18)<=YY(8);

k(19)<=YY(16); k(20)<=YY(7); k(2D<=YY(27); k(22)<=YY(20):k(23)<=YY(13):
k(24)<=YY(2);

k(25)<=YY(41); k(26)<=YY(52); k(27)<=YY(31); k(28)<=YY(37);k(29)<=YY(47):
k(30)<=YY(55);

k(31)<=YY(30); k(32)<=Y Y(40): k(33)<=YY(51); k(34)<=YY(45);k(35)<=YY(33): k(36)<=
YY(48);

k(37)<=YY(44); k(38)<=YY(49); k(39)<=YY(39); k(40)<=YY(56);k(41)<=YY(34):
k(42)<=YY(53);

k(43)<=YY(46); k(44)<=YY(42); k(45)<=YY(50); k(46)<=YY(36);k(47)<=YY(29):
k(48)<=YY(32);

end behavior;
TsunsuaIuuee Roundfunction

library IEEE;
use [EEE.STD LOGIC 1164.ALL;
use [EEE.STD _LOGIC_ARITH.ALL:
use [EEE.STD_LOGIC _UNSIGNED.ALL;
entity roundfunc is port
(
clk :instd logic;
reset : in std_logic;
li,ri : in std_logic_vector(1 to 32);
k :instd_logic_vector(l to 48);
lo,ro : out std_logic_vector(1 to 32)
);

end roundfunc;
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architecture behaviour of roundfunc is
signal xp_to_xor : std_logic_vector(1 to 48);
signal bIx,b2x,b3x\b4x,b5x,b6x,b7x,b8x
:std_logic vector(1 to 6);
signal soIx,so2x,503x,so4x,s<>5x,soéx,so7x,308x
sstd_logic_vector(1 to 4):
signal ppo,r_toreg32,l toreg3?2
sstd_logic_vector(1 to 32);
component xp
port (
ri:in std_logic_vector(1 TO 32):
¢ :outstd logic_vector(l1 TO 48)
);
end component;
component desxorl
port (
¢ :instd_logic_vector(l TO 48):
blx,b2x,b3x,b4x,b5x,b6x,b7x,b8x
out std_logic_vector (1 TO 6);

k in std_logic vector (1 TO 48)

end component;
component sl
port (
b :instd_logic vector(l to 6);
so0 : out std_logic_vector(1 to 4)
);
end component;
component s2
port (
b :instd_logic_vector(l to 6);
so : out std_logic_vector(1 to 4)
);

end component;



component s3

port (
b :instd_logic vector(] to 6):
so :outstd_logic_vector(l to 4)
):
end component;
component s4
port (
b :in std_logic_vector(l to 6):
so : outstd logic_vector(1 to 4)
);
end component;
component s5
port (
b :in std_logic_vector(] to 6);
so : out std logic_vector(] to 4)
);
end component;
component s6
port (
b :instd_logic vector(] to 6);
so : outstd logic_vector(l to 4)
);
end component;
component s7
port (
b :instd logic_vector(l to 6);
so : out std_logic_vector(1 to 4)
%
end component;
component s8
port (

b :instd_logic_vector(I to 6);

so : out std_logic_vector(1 to 4)
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cnd component;
component pp
port (
solx,soZx,so3x,so4x,son,so6x,so7x,so8x
s instd_logic vector(1 to 4):
ppo :outstd_logic vector(l to 32)
):
end component;
component desxor2
port (
d,l :instd_logic_vector(1 to 32):
q s out std_logic_vector(1 to 32)
)

end component;

component reg32
port (

a sinstd_logic vector (1 to 32);
q cout std_logic_vector (1 to 32);
reset : in std_logic;
clk : in std_logic
);

end component;

begin

Xxpension: xp

port map ( ri=>ri, e=>xp_to_xor );

des_xorl: desxorl
port map ( e=>xp_to_xor, k=>k, blx=>b1x, b2x=>b2x, b3x=>b3x, b4x=>b4x, b5x=>b5x,
b6x=>b6x, b7x=>b7x, b8x=>b8x )
sla: sl
port map ( b=>blx, so=>so0lx );

s2a: s2



port map ( b=>b2x, so=>s02x ):

port map ( b=>b3x, s0=>s03x ):
sda: s4

port map ( b=>b4x, so=>s04x ):

port map ( b=>b5x, s0=>505x ):
s6a: s6

port map ( b=>b6x, so=>s06x );
s7a: s7

port map ( b=>b7x, so=>s07x );
s8a: s8

port map ( b=>b8x, so=>s508x );

pperm: pp

port map ( solx=>solx, $02X=>502X, S03X=>503X, $04x=>504X, S05X=>505x,
S06X=>506X, S07X=>s07X, S08x=>s08X, ppo=>ppo );
des_xor2: desxor2
port map ( d=>ppo, I=>1i, q=>r toreg32 );
I_toreg32<=ri;
register32_left: reg32
port map ( a=>1_toreg32, qg=>lo, reset=>reset, clk=>clk ):
register32_right: reg32
port map (a=>r_toreg32, qg=>ro0, reset=>reset, clk=>clk );

end;

desxorl.vhdl

library IEEE;

use IEEE.STD_LOGIC 1164.ALL;

use IEEE.STD_LOGIC_ARITH.ALL;

use IEEE.STD_LOGIC_UNSIGNED.ALL;
entity desxorl is port

(
e :instd_logic_vector(l TO 48);



b1x,b2x,b3x,bdx,b5x,b6x,b7x.b8x
sout std_logic_vector (1 TO 6)
k :instd_logic vector (1 TO 48)
)i
end desxorl;
architecture behavior of desxorl is
signal XX :std_logic_vector( | to 48);
begin
XX<=k xorc;
b1x<=XX(I to 6);
b2x<=XX(7 to 12);
b3x<=XX(13 to 18);
badx<=XX(19 to 24);
b5x<=XX(25 to 30);
b6x<=XX(31 to 36);
b7x<=XX(37 to 42);
b8x<=XX(43 to 48);

end behavior;

desxor2.vhdl
library [EEE;
use [EEE.STD_LOGIC 1164.ALL;
use [EEE.STD _LOGIC_ARITH.ALL;
use [EEE.STD _LOGIC_UNSIGNED.ALL;
entity desxor2 is port
(
d,I':in std_logic_vector(1 to 32);
q :outstd logic vector(1 to 32)
);
end desxor2;
architecture behaviour of desxor? is
begin

q<=d xor |,

end;
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pp-vhdl

library IEEE:

use [EEE.STD _LOGIC 1164.ALL:

use [EEE.STD_LOGIC_ARITH.ALL:
use [EEE.STD_LOGIC UNSIGNED.ALL:
entity pp is port

(
solx,son,soSx,so4x,505x,so6x,so7x,508x
s in std_logic_vector(1 to 4);

ppo : out std_logic_vector(] to 32)

);

end pp;
architecture behaviour of pp is
signal XX : std_logic_vector(] to 32);

begin

XX(1 to4)<=solx; XX(5 to 8)<=s02x; XX(9 to 12)<=s03x: XX(13 to 16)<=s04x:

XX(17 to 20)<=s05x; XX(21 to 24)<=s06x; XX(25 to 28)<=s507x; XX(29 to 32)<=508x:

PPo(D)<=XX(16): ppo(2)<=XX(7); ppo(3)<=XX(20); ppo(4)<=XX(21):
PPO(5)<=XX(29); ppo(6)<=XX(12); ppo(7)<=XX(28); ppo(8)<=XX(17):

PPo(9)<=XX(1); ppo(10)<=XX(15); ppo(11)<=XX(23); ppo(12)<=XX(26)

5

ppo(13)<=XX(5); ppo(14)<=XX(18): ppo(15)<=XX(31); ppo(16)<=XX(10)

ppo(17)<=XX(2); ppo(18)<=XX(8); ppo(19)<=XX(24): ppo(20)<=XX(14)

pPo(21)<=XX(32); ppo(22)<=XX(27); ppo(23)<=XX(3): ppo(24)<=XX(9);
ppo(25)<=XX(19); ppo(26)<=XX(13): ppo(27)<=XX(30); ppo(28)<=XX(6):
ppo(29)<=XX(22); ppo(30)<=XX(11); ppo(3 1)<=XX(4): ppo(32)<=XX(25);

end;

reg32.vhdl

library IEEE;

use IEEE.STD_LOGIC_1164.ALL;

use IEEE.STD_LOGIC_ARITH.ALL;

use IEEE.STD_LOGIC_UNSIGNED.ALL;
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entity reg32 is
port(
a:mstd_logic vector (1 to 32):
q :outstd_logic_vector (1 to 32):
reset : in std_logic;
clk : instd_logic
);
end reg32;
architecture synth of reg32 is
signal memory : std_logic vector (1 to 32)
begin
process(clk,reset)
begin
iflclk ="1" and clk'event) then -- on affecte la mémoire interne au coup d'horloge
memory <= a;
end if;
iflreset ='1') then
memory <= (others =>"'0");
end if;
end process;
q <= memory:;

end synth;

sl.vhdl

library IEEE:

use [EEE.STD LOGIC 1164.ALL;

use IEEE.STD LOGIC_ARITH.ALL:

use IEEE.STD_LOGIC_UNSIGNED.ALL:
entity sl is port

(

b :in std_logic_vector(] to 6);

so : out std_logic_vector(1 to 4)

%

end sl;



architecture behaviour of s is

begin
process(b)

begin

case b is

when "000000"=> so<=To_StdLogicVector(Bit_Vector'(x"e")):
when "000010"=> so<=To_StdLogicVector(Bit Vector'(x"4")):

when "000100"=> so<=To_StdLogicVector(Bit Vector'(x"d")):

when "000110"=> so<=To_StdLogicVector(Bit_Vector'(x"1")):

when "001000"=> so<=To_StdLogicVector(Bit Vector'(x"2")):
when "001010"=> so<=To_StdLogicVector(Bit_Vector'(x"f")):
when "001100"=> so<=To_StdLogicVector(Bit_Vector’(x"b"));
when "001110"=> so<=To_StdLogicVector(Bit_Vector'(x"8")):
when "010000"=> so<=To_StdLogicVector(Bit_Vector'(x”3"));
when "010010"=> so<=T0_StdLogicVector(Bit_Vector'(x"a"));
when "010100"=> so<=To_StdLogicVector(Bit Vector'(x"6")):
when "010110"=> so<=To_StdLogicVector(Bit_Vector'(x''c")):
when "011000"=> so<=To_StdLogicVector(Bit Vector'(x"5")):
when "011010"=> so<=To_StdLogicVector(Bit_Vector'(x"9")):
when "011100"=> so<=To_StdLogicVector(Bit Vector'(x"0")):
when "011110"=> so<=To_StdLogicVector(Bit_Vector'(x"7")):
when "000001"=> so<=To_StdLogicVector(Bit Vector'(x"0")):
when "000011"=> so<=T0_StdLogicVector(Bit_Vector'(x”f"));
when "000101"=> so<=To_StdLogicVector(Bit Vector(x"7")):
when "000111"=> so<=To_StdLogicVector(Bit Vector(x"4")):
when "001001"=> so<=T0_StdLogichctor(Bit_Vcclor'(x”c"));
when "001011"=> so<=To_StdLogicVector(Bit_Vector'(x"2")):
when "001101"=> so<=To_StdLogicVector(Bit_Vector'(x"d"));
when "001111"=> so<=To_StdLogicVector(Bit Vector'(x"1 ")
when "010001"=> so<=To_StdLogicVector(Bit_Vector'(x"a"));
when "010011"=> so<=To_StdLogicVector(Bit_Vector'(x"6"));
when "010101"=> so<=To_StdLogicVector(Bit_Vector'(x"c"));
when "010111"=> so<=To_StdLogicVector(Bit_Vector’(x"b"));
when "011001"=> so<=To_StdLogicVector(Bit_Vector'(x"9"));
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when "011011"=> so<=To_StdLogicVector(Bit_Vector'(x"5")):
when "011101"=> so<=To_StdLogicVector(Bit_Vector'(x"3")):
when "01111]1"=> so<=To_StdLogicVector(Bit_Vector'(x"8")):
when "100000"=> so<=To_StdLogicVector(Bit_ Vector'(x"4")):
when "100010"=> so<=To_StdLogicVector(Bit_Vector'(x"1")):
when "100100"=> so<=To_StdLogicVector(Bit Vector'(x"e")):
when "100110"=> so<:To_St-dLogicVect0r(Bit7Vcc101"(x"8")):
when "101000"=> so<=To_StdLogicVector(Bit Vector'(x"d")):
when "101010"=> so<=To_StdLogicVector(Bit_Vector'(x"6")):
when "101100"=> so<=To_StdLogicVector(Bit_Vector'(x"2")):
when "101110"=> so<=To_StdLogicVector(Bit_Vector'(x"b")):
when "110000"=> so<=To_StdLogicVector(Bit_Vector'(x"f")):
when "110010"=> so<=To_StdLogicVector(Bit Vector'(x"c")):
when "110100"=> so<=To_StdLogicVector(Bit_ Vector'(x"9")):
when "110110"=> so<=To_StdLogicVector(Bit Vector'(x"7")):
when "111000"=> so<=To_StdLogicVector(Bit_Vector'(x"3")):
when "111010"=> so<=To_StdLogicVector(Bit Vector'(x"a")):
when "111100"=> so<=To_StdLogicVector(Bit Vector'(x"5")):
when "[11110"=> so<=To_StdLogicVector(Bit_Vector'(x"0")):
when "100001"=> so<=To_StdLogicVector(Bit_Vector'(x"f")):
when "100011"=> so<=To_StdLogicVector(Bit Vector'(x"c")):
when "100101"=> so<=To_StdLogicVector(Bit Vector'(x"8")):
when "100111"=> so<=To_StdLogicVector(Bit_Vector'(x"2")):
when "101001"=> so<=To_StdLogicVector(Bit Vector'(x"4")):
when "101011"=> so<=To_StdLogicVector(Bit_Vector'(x"9"));
when "101101"=> so<=To_StdLogicVector(Bit_Vector'(x"1")):
when "101111"=> so<=To_StdLogicVector(Bit_Vector'(x"7"));
when "110001"=> so<=To_StdLogicVector(Bit_Vector'(x"5"));
when "110011"=> so<=To_StdLogicVector(Bit_Vector'(x"b"));
when "110101"=> so<=To_StdLogicVector(Bit_Vector'(x"3")):
when "110111"=> so<=To_StdLogicVector(Bit_Vector'(x"e"));
when "111001"=> so<=To_StdLogicVector(Bit Vector'(x"a"));
when "111011"=>so<=To_StdLogicVector(Bit_Vector'(x"0")):

when "111101"=> so<=To_StdLogicVector(Bit_Vector(x"6")):
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when others=> so<=To_StdLogicVector(Bit Vector'(x"d")):
end case;
end process;

end;

desenc.vhdl

library IEEE;

use [IEEE.STD_LOGIC 1164.ALL:;

use IEEE.STD_LOGIC_ARITH.ALL;

use IEEE.STD_LOGIC_UNSIGNED.ALL;

entity desenc is

port
(
pt :instd_logic_vector(1 TO 64);
key :instd_logic_vector(l TO 64);
ct :outstd logic_vector(l TO 64);
reset : in std_logic;
clk' :in std logic
);
end desenc;

architecture behavior of desenc is
signal klx,k2x,k3x,k4x,k5x,k6x,k7x,k8x,k9x,k10x,kl I k12x,k 13x,k14x,k 5%,k 16x
: std_logic_vector(1 to 48);
signal 10xa,l lx,l2x,l3x,l4x,15x,l6x,l7x,18x,l9x,lIOx,H Ix,12x,113x,114x,115x.116x
:std_logic vector(1 to 32);
signal rOxa,r]x,r2x,r3x,r4x,r5x,r6x,r7x,1‘8x,r9x,r10x,rl 1X,r12x,r13x,1r14x,r1 5x,116x
s std_logic_vector(1 to 32);
component keysched
port (
key :instd_logic_vector(l to 64);
k1x,k2x,k3x,k4x,k5x,k6x,k7x,k8x,k9x,kle,k1 1x,k12x,k13x,k 14x,k15x,k 1 6x

:out std_logic_vector(1 to 48)

end component;
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component ip
port (
pt @instd_logic vector(1 TO 64):
10x : out std_logic_vector(1 TO 32):
10x : out std_logic_vector(1 TO 32)
)i
end component;
component roundfunc
port (
clk :instd logic;
reset : in std_logic;
li,ri :in std_logic_vector(] to 32):
k' :instd_logic vector(1 to 48);
lo,ro : out std_logic_vector(1 to 32)
I
end component;
component fp
port (
Lr:instd_logic vector(l to 32);
ct :outstd logic vector(1 to 64)
);
end component;
begin

keyscheduling: keysched

port map ( key=>key, k1x=>klx, k2x=>k2x, k3x=>k3x, kdx=>kdx, k5x=>k5x. k6x=>k6x.

k7x=>k7x, k8x=>k8x, k9x=>k9x, k10x=>k10x, k1 1x=>k11x, k12x=>k12x,

k13x=>k13x, kl14x=>k14x, k15x=>k15x, k16x=>k 1 6x
3
iperm: ip

port map ( pt=>pt, 10x=>10xa, r0Ox=>r0xa );

roundl: roundfunc
port map ( clk=>clk, reset=>reset, li=>10xa, ri=>r0xa, k=>k1x, lo=>] 1x, ro=>rlx )

round2: roundfunc

3



round3:

round4:

rounds:

round6:

round7:

roundS:

round9:

port map ( clk=>clk, reset=>reset, I=>11x, ri=>rlx, k=>k2x, lo=>12x. ro=>r2x );

roundfunc

port map ( clk=>clk, reset=>reset, li=>12x, ri=>r2x, k=>k3x, lo=>13x, ro=>13x );

roundfunc

port map ( clk=>clk, reset=>reset, li=>13x, ri=>r3x, k=>kdx, lo=>l4x, ro=>rdx );

roundfunc
port map ( clk=>clk, reset=>reset,

roundfunc

li=>14x, ri=>rdx, k=>k5x, lo=>15x, ro=>r5x ):

port map ( clk=>clk, reset=>reset, li=>15x, ri=>r5x, k=>k6x, lo=>16x, ro=>16x );

roundfunc

port map ( clk=>clk, reset=>reset, li=>16x, ri=>r6x, k=>k7x, lo=>17x, ro=>r7x );

roundfunc

port map ( clk=>clk, reset=>reset, li=>17x, ri=>r7x, k=>k8x, lo=>18x, ro=>r8x );

roundfunc

port map ( clk=>clk, reset=>reset, li=>18x, ri=>r8x, k=>k9x, l0=>19x, ro=>r9x ):

round10: roundfunc

port map ( clk=>clk, reset=>reset, 1i=>19x, ri=>r9x, k=>k10x. lo=>110x, ro=>r10x ):

round| I: roundfunc

port map ( clk=>clk, reset=>reset, 1i=>110x, ri=>r10x, k=>k 1 1x, lo=>11 Ix, ro=>rl1x );

round12: roundfunc

port map ( clk=>clk, reset=>reset, li=>111x. ri=>rl 1x, k=>k12x, lo=>112x, ro=>r12x ):

round|3: roundfunc

port map ( clk=>clk, reset=>reset, li=>112x, ri=>r]2x, k=>k13x, lo=>113x, ro=>r13x ):

round14: roundfunc

port map ( clk=>clk, reset=>reset,

round | 5: roundfunc

port map ( clk=>clk, reset=>reset,

roundl6: roundfunc

li=>113x, ri=>r13x, k=>k14x, lo=>114x, ro=>r14x ):

bl

li=>114x, ri=>r14x, k=>k15x, lo=>115x, ro=>r15x ):

port map ( clk=>clk, reset=>reset, li=>115x, ri=>r15x, k=>k16x, lo=>116x, ro=>r16x ):

fperm: fp

port map ( [=>r16x, r=>116x, ct=>ct );

end behavior;
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desdec.vhdl

library IEEE;

use [EEE.STD LOGIC 1164.ALL:

use [EEE.STD LOGIC_ARITH.ALL:

use [EEE.STD_LOGIC UNSIGNED.ALL:

entity desdec is
port

(

);

end desdec;

ct :instd_logic_vector(1 TO 64);
key :instd_logic_vector(1 TO 64);
pt :outstd logic vector(l TO 64);

reset : in std_logic;

clk :instd logic

architecture behavior of desdec is

signal K1x,k2x,k3x,k4x,k5x,k6x,k7x,k8x,k9x,k 10X,k 1 Ix,k12x.k13x,k14x.k15x.k16x

:std_logic_vector(1 to 48);

signal 10xa,11x,12x,13x,14x,15x,16x,17x,18x,19x,110x,11 Ix,112x,113x,114x,115x,116x

- std_logic vector(1 to 32);

signal rOxa,rlx,1'2x,r3x,r4x,r5x,r6x,r7x,r8x,r9x,rlOx,rl IX,r12x,r13x,r14x,r15x.r16x

2 std_logic vector(1 to 32);

component keysched

port (

end component;
component ip

port (

key :instd_logic_vector(1 to 64);
k1x,k2x,k3x,kdx,k5x,k6x,k7x,k8x,k9x,k 10x.k1 Ix,k12x,k13x,k14x,k15x,k16x

:out std_logic_vector(1 to 48)

pt :instd_logic_vector(l TO 64);
10x : out std_logic_vector(1 TO 32);
r0x : out std_logic_vector(1 TO 32)
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cnd component;
component roundfunc
port (
clk :instd logic;
reset : in std_logic;
liri:in std_logic_vector(1 to 32);
k  :instd_logic vector(1 to 48);
lo,ro : out std_logic vector(1 to 32)
);
end component;
component fp
port (
Lr:in std logic_vector(1 to 32);
ct :outstd_logic vector(l to 64)
s
end component;
begin
keyscheduling: keysched
port map ( key=>key, k1x=>klx, k2x=>k2x, k3x=>k3x, kdx=>k4x, k5x=>k5x, k6x=>k6x.
k7x=>k7x, k8x=>k8x, k9x=>k9x, k10x=>k 10x, k1 Ix=>k] Ix, k12x=>k12x.
k13x=>k13x, k14x=>k14x, k15x=>k 15x. k16x=>k 1 6x
);
iperm: ip
port map (-pt=>ct, 10x=>10xa, r0x=>r0xa ):
round!: roundfunc
port map ( clk=>clk, reset=>reset, li=>|0xa, ri=>r0xa, k=>k16x, lo=>1x, ro=>rlx ):
round2: roundfunc
port map ( clk=>clk, reset=>reset, li=>11x, ri=>rlx, k=>k15x, lo=>12x, ro=>12x );
round3: roundfunc
port map ( clk=>clk, reset=>reset, li=>12x, ri=>r2x, k=>k 14x, lo=>13x, ro=>r3x );
round4: roundfunc
port map ( clk=>clk, reset=>reset, li=>13x, ri=>r3x, k=>k13x, lo=>14x, ro=>14x );

round5: roundfunc
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port map ( clk=>clk, reset=>reset,  li=>14x, ri=>rdx. k=>k12x. lo=>15x, ro=>13x ):
round6: roundfunc

port map ( clk=>clk, reset=>reset, li=>15x, ri=>r5x, k=>k11x, lo=>16x, ro=>16x );
round7: roundfunc

port map ( clk=>clk, reset=>reset, li=>16x, ri=>r6x, k=>k10x, lo=>17x, ro=>17x ):
round8: roundfunc

port map ( clk=>clk, reset=>reset, i=>17x, ri=>17x, k=>k9x, lo=>18x. ro=>r8x );
round9: roundfunc

port map ( clk=>clk, reset=>reset, li=>18x, ri=>r8x, k=>k8x, lo=>19x, ro=>19x ):
round10: roundfunc

port map ( clk=>clk, reset=>reset, li=>19x, ri=>r9x, k=>k7x, lo=>110x, ro=>r10x );
roundl I: roundfunc

port map ( clk=>clk, reset=>reset, li=>] 10x, ri=>r10x, k=>k6x, lo=>111x, ro=>r11x ):
round12: roundfunc

port map ( clk=>clk, reset=>reset, li=>11 Ix, ri=>r11x, k=>k5x, lo=>112x, ro=>r12x ):
round13: roundfunc

port map ( clk=>clk, reset=>reset, li=>112x, ri=>r12x, k=>k4x, lo=>113x. ro=>r13x )i
round14: roundfunc

port map ( clk=>clk, reset=>reset, li=>113x, ri=>rl3x, k=>k3x, lo=>114x, ro=>rl4x ):
round!5: roundfunc

port map ( clk=>clk, reset=>reset,  li=>1 14x, ri=>r14x, k=>k2x, lo=>115x, ro=>r15x ):
round16: roundfunc

port map ( clk=>clk, reset=>reset, 1i=>115x, ri=>rl5x, k=>k1x. lo=>116x, ro=>r16x );
fperm: fp

port map ( I=>r16x, r=>116x, ct=>pt );

end behavior;

Tdes_enc.vhdl

library IEEE;

use [EEE.STD_LOGIC 1164.ALL;

use IEEE.STD_LOGIC_ARITH.ALL;

use IEEE.STD_LOGIC_UNSIGNED.ALL;
entity Tdes_Enc is

port



pt  instd_logic vector(1 TO 64):
key :instd_logic vector(1 TO 64):

ct :outstd_logic_vector(l TO 64);

reset : in std_logic;
clk :instd logic
):
end Tdes Enc;

architecture behavior of Tdes_Enc is

signal cptl, cpt2 : std_logic vector(1 to 64);

component desencl

port (

pt :instd_logic_vector(l TO 64);
key :instd logic_vector(l TO 64);

ct :outstd logic_vector(l TO 64);

reset : in std_logic;
clk :instd logic
);

end component;

component desdec?2

port (

ct :instd_logic vector(1 TO 64);
key :instd_logic vector(l1 TO 64);

pt :outstd logic vector(1 TO 64)

reset : in std_logic;
clk :instd logic
);

end component;

component desenc3

port (

pt :instd_logic_vector(l TO 64);
key :instd_logic vector(1 TO 64);

ct :outstd_logic vector(l TO 64);

reset : in std_logic;
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clk :instd logic
):

end component;

begin
Tdes_Encl: desencl
port map ( pt=>pt, key=>key, clk=>clk, reset=>reset, ct=>cptl );
Tdes_Dec2: desdec2
port map ( ct=>cptl, key=>key, clk=>clk, resct=>reset, pt=>cpt2 );
Tdes Enc3: desenc3
port map ( pt=>ept2, key=>key, clk=>clk, reset=>reset, ct=>ct );
end behavior;

Tdes_Dec .vhdl
library IEEE;
use IEEE.STD_LOGIC_1164.ALL;
use [EEE.STD_LOGIC_ARITH.ALL;
use [EEE.STD_LOGIC_UNSIGNED.ALL;
centity Tdes Dec is
port
(
ct rin std_logic_vector(l TO 64);
key :instd_logic vector(1 TO 64):
pt  :outstd logic vector(l TO 64);
reset : in std_logic;
clk :instd logic
);
end Tdes_Dec;
architecture behavior of Tdes Dec is
signal cpt3, cpt4 : std_logic_vector(1 to 64);
component desdec3
port (
ct :instd_logic_vector(l1 TO 64);
key :instd_logic_vector(I TO 64);

pt :outstd_logic vector(l1 TO 64);



end component;

reset : in std_logic;
clk :instd logic

):

component desenc?

port (

end component;

pt :instd logic_vector(1 TO 64):
key :instd_logic_vector(1 TO 64):
¢t :outstd logic_vector(l TO 64);
reset : in std_logic;

clk :instd logic

);

component desdec

port (

end component;

begin

ct :instd_logic_vector(1 TO 64);
key :instd_logic_vector(1 TO 64):
pt  :outstd_logic vector(1 TO 64);
reset : instd_logic;

clk :instd_logic

):

Tdes Decl: desdec3

port map ( ct=>ct, key=>key, clk=>clk, reset=>reset, pt=>cpt3 )

Tdes_Enc2: desenc?

port map ( pt=>cpt3, key=>key, clk=>clk, reset=>reset, ct=>cpt4 );

Tdes_Dec3: desdec]

port map ( ct=>cpt4, key=>key, clk=>clk, reset=>reset, pt=>pt )

end behavior;

Tdes_Enc.vhdi(key in)

library IEEE;

use [IEEE.STD_LOGIC 1164.ALL;
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use [EEE.STD_LOGIC_ ARITH.ALL;
usc [EEE.STD_LOGIC_UNSIGNED.ALL:
entity Tdes_Enc is
port
(
pt :instd_logic vector(l1 TO 64);
ct :outstd logic_vector(1 TO 64);
reset: in std_logic;
clk :instd logic
%
end Tdes_Enc;
architecture behavior of Tdes_Enc is
signal cptl, cpt2, keyl, key2, key3 : std_logic_vector(1 to 64);
component desencl
port (
pt :instd logic vector(l TO 64);
key :instd logic vector(l TO 64):
ct  routstd_logic vector(l TO 64);
reset : in std_logic;
clk :instd logic
);
end component;
component desdec2
port (
ct :instd_logic vector(l TO 64);
key :instd logic vector(1 TO 64);
pt :outstd logic_vector(l TO 64);
reset : in std_logic;
clk :instd logic
);
end component;
component desenc3
port (

pt :instd_logic vector(1 TO 64);



key :instd_logic_vector(1 TO 64):
ct :outstd_logic_vector(l TO 64):
reset : in std_logic;
clk :instd _logic
);
end component;
begin
keyl <=x"0123456789abcdef" ;
key2 <=x"5555555555555555" :
key3 <= x"fedcba9876543210" :
Tdes_Encl: desencl
port map ( pt=>pt, key=>key |, clk=>clk, reset=>reset, ct=>cptl );
Tdes_Dec2: desdec2
port map ( ct=>cptl, key=>key2, clk=>clk, reset=>reset, pt=>cpt2 );
Tdes_Enc3: desenc3
port map ( pt=>cpt2, key=>key3, clk=>clk, reset=>reset, ct=>ct );

end behavior;

Tdes_Enc.vhdl(key in)

library IEEE:

use IEEE.STD LOGIC 1164.ALL;

use I[EEE.STD_LOGIC ARITH.ALL;

use [EEE.STD_LOGIC_UNSIGNED.ALL;

entity Tdes_Enc is

port

(
pt :instd_logic vector(1 TO 64);
ct :outstd _logic_vector(l1 TO 64);
reset : in std_logic;
clk :instd logic
);
end Tdes_Enc;
architecture behavior of Tdes_Enc is

signal cpt3, cpt4, key1, key2, key3 : std_logic_vector(1 to 64);
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componcent desdec3
port (
ct :instd_logic_vector(1 TO 64):;
key :instd_logic vector(1 TO 64),
pt  :outstd_logic vector(l TO 64):
reset : in std_logic;
clk :instd logic
e
end component;
component desenc?2
port (
pt  :instd_logic_vector(l TO 64):
key :instd_logic_vector(1 TO 64);
¢t :outstd logic_vector(l TO 64);
reset : in std_logic;
clk :in std logic
):
end component;
component desdecl
port (
ct- rinstd_logic_vector(l TO 64):
key :instd_logic_vector(1 TO 64);
pt :outstd_logic_vector(1 TO 64);
reset : in std_logic;
clk :instd logic
);
end component;
begin
keyl <=x"0123456789abcdef" ;
key2 <= x"5555555555555555" ;
key3 <= x"fedcba9876543210" ;
Tdes_Dec3: desdec3
port map ( ct=>ct, key=>key3, clk=>clk, reset=>reset, pt=>cpt3 );

Tdes_Enc2: desenc2
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port map ( pt=>cpt3, key=>key2, clk=>clk, reset=>reset, ct=>cpt4 );
Tdes_Desl: desencl

port map ( ct=>cptd, key=>key3, clk=>clk, reset=>reset, pt=>pt );

end behavior;
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