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5.1.2 VHDL

5.1 VHDL 5.2 5.3

library ieee;
use ieee.std logic 1164.all;
use i1eee.std _logic unsigned.all;
entity CRCSHIFT is
port (
a,clk,reset: in std _logic;
outa: out std_logic
)
end CRCSHIFT;
architecture BEHAVIOR of CRCSHIFT 1is
signal foo0,fool,foo2,fo03,foo4,foo5,foo6,
foo7,foo8, foo9, fooa, foob, fooc, food, fooe, foof:std logic;
signal count_in:std_logic_vector(4 downto 0);
signal outb:std _logic;
signal a_in:std_logic;
signal b_in:std_logic;

signal x:std_logic;

begin

5.2 VHDL /
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process(a_in,a,outb,b _in)begin

outa <= (a_in and a)or(outb and b_in);

end process;
process(clk, reset)begin
if(reset="1")then
Too0<="0";
fool<="0";
T002<="0";

foo3<="0";

foo4<="0";
foo5<="0";
T006<="0";
foo7<="0";
fo08<="0";
f009<="0";
fooa<="0";
foob<="0";

fooc<="0";

food<="0";
fooe<="0";

foof<="0";

elsif(clkevent and clk = "1")then

foo0 <= (a xor foof)and x;

5.2
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fool
foo2
foo3
foo4
foo5
Too6
foo7
foo8
foo9
fooa
foob
fooc
food
fooe
foof

outb

end i1f;

end process;

foo0;
fool;
foo2;

foo3;

food4 xor ((a xor foof)and x);

Too5;
To06;
foo7;
foo8;
To09;
fooa;
foob xor ((a
fooc;
food;
fooe;

foof;

process(clk,reset )begin

it (reset

*1*) then

count_in<="00000";

xor foof)and x);

5.2
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elsift (clk"event and clk="1") then
count_in <= count_in+"1"%;
end if;

end process;

process(count_in)begin
if(count_in<="00100"and count_in>="00000"")then
X <= "1°%;
else x<= "0%;
end i1f;

end process;

process(count_in)begin
iT(count_in<="00101" and count_in>="00000"")then
ain <= "1°%;
else a In <= "07;
end if;

end process;

process(count_in)begin
if(count_iIn<="11111" and count_in>="00110"")then
b in <= "1";

else b_in <= "0";

5.2 VHDL 7/
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end if;

end process ;

end behavior;

5.2 VHDL /

foo0, fool, foo2,foo3, Foo4d,foo5, foob6,Foo7,foo8, foo9, fooa, Foob
,Fooc, food, fooe, fFoof 4.10 CRC

count_in:
a_in:
b _in:CRC

X:CRC

library ieee;
use ieee.std logic _1164.all;
use std.textio.all;

use work.CRCSHIFT;

entity TESTBNCH is

end TESTBNCH;

5.3 1/3
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architecture stimulus of TESTBNCH
component CRCSHIFT is
port (
a,clk,reset: in std_logic;

outa: out std logic

end component;

signal a,clk,reset: std _logic;

signal outa: std _logic;

begin
DUT: CRCSHIFT port map (
a,clk, reset,

outa

)

stimulusl: process
begin

a<="0";wait for 20ns;

1S

5.3
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a<="1";wait for 40ns;
a<="0";wait for 40ns;
a<="0";wait for 40ns;
a<="1";wait for 40ns;
a<="0";wait for 40ns;
end process stimulusl;

stimulus2:process

begin

clk<="0";wait for 20ns;

clk<="1";wait for 20ns;

end process stimulus2;

stimulus3:process

begin

reset<="0";wait for 3ns;
reset<="1";wait for 6ns;
reset<="0";wait for 1800ns;
end process stimulus3;

end stimulus;

5.3 3/3
5.1.3
5.11 a=" ”
ain a
foo R(X) X
foo b in
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library ieee;
use i1eee.std _logic 1164.all;
use ieee.std logic unsigned.all;
entity CRCDEC is
port (

a: in std_logic;
clk: in std_logic;
reset: in std_logic;
outa: out std _logic
):

end CRCDEC;

architecture BEHAVIOR of CRCDEC is

signal foo0,fool,foo2,foo03,foo4,foo5,foo6,outb,

foo7,foo8, foo9, fooa, foob, fooc, food, fooe, foof:std_logic;

signal count_in:std _logic_vector(4 downto 0);

begin

process(clk,reset)begin

if(reset="1")then

foo0<="0";

5.5 VHDL1/4
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fool<="0";

f002<="0";

foo3<="0";

foo4<="0";

foob<="0";

foob<="0";

foo7<="0";

foo8<="0";

fo09<="0";

fooa<="0";

foob<="0";

fooc<="0";

food<="0";

fooe<="0";

foof<="0";

elsif(clk"event and clk = "1")then

foo0 <= a xor foof;

fool <= fo000;
foo2 <= fool;
foo3 <= foo02;
foo4 <= foo03;
foo5 <= foo4 xor foof;
foo6 <= foo05;
5.5 VHDL2/4
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foo7 <= fo06;
foo8 <= fo07;
foo9 <= fo008;
fooa <= fo009;
foob <= fooa;
fooc <= foob xor foof;
food <= fooc;
fooe <= food;

foof <= fooe;

end 1f;
end process;

process(clk,reset )begin

ifT (reset = "17) then

count_in<="00000";

elsit (clk"event and clk="1%") then

count_in <= count_in+"1"%;
end i1f;
end process;
process(count_in)begin

if(count_in ="10101"")then

5.5
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outa<=foo0 or fool or foo2 or foo3 or foo4 or foo5 or
foo6 or foo7 or foo8 or foo9 or fooa or foob or
fooc or food or fooe or foof;
else null;
end if;

end process;

end BEHAVIOR;

5.5 VHDL4/4

foo0, fool, foo2,foo3, Foo4d,foo5, foob6,Foo7,foo8, foo9, fooa, Foob
fooc, food, fooe,foof: 4.9

count_in:R(X)

library ieee;
use ieee.std logic 1164.all;
use std.textio.all;

use work.CRCDEC;

entity TESTBNCH is
end TESTBNCH;

architecture stimulus of TESTBNCH is

component CRCDEC 1s

5.6 174
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port (

a: in std_logic;
clk: in std_logic;
reset: in std_logic;

outa: out std _logic

end component;

signal a: std _logic;
signal clk: std_logic;
signal reset: std_logic;

signal outa: std_logic;

begin
DUT: CRCDEC port map (
a,
clk,
reset,

outa

5.6 2/4
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stimulusl: process
begin

a<="0";wait for 10ns;
a<="1";wait for 20ns;
a<="0";wait for 20ns;
a<="0";wait for 20ns;
a<="1";wait for 20ns;
a<="0";wait for 20ns;
a<="0";wait for 20ns;
a<="0";wait for 20ns;
a<="1";wait for 20ns;
a<="1";wait for 20ns;
a<="0";wait for 20ns;
a<="0";wait for 20ns;
a<="1";wait for 20ns;
a<="0";wait for 20ns;
a<="0";wait for 20ns;
a<="1";wait for 20ns;
a<="1";wait for 20ns;
a<="1";wait for 20ns;
a<="0";wait for 20ns;
a<="0";wait for 20ns;

a<="1";:;wait for 20ns;

5.6
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a<="1";:;wait for 20ns;

end process stimulusl;
stimulus2:process
begin

clk<="0";wait for 10ns;

clk<="1";wait for 10ns;

end process stimulus2;

stimulus3:process

begin
reset<="0";wait for 3ns;
reset<="1";wait for 6ns;
reset<="0";wait for 1800ns;

end process stimulus3;

end stimulus;

5.6 4/4
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5.3.2

CRC 4.10

CRC SHIFT
CRC_SHIFT_LOOP

generic

VHDL 5.8 5.9
INLONG 1/ NN
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library ieee;
use i1eee.std _logic unsigned.all;
use ieee.std logic 1164.all;
entity CRC is
generic(inlong:integer:=16;
Ulong:integer:=32;

Glong:integer:=16;

g:std_logic_vector:="00001000000100001""
--g:std_logic_vector:="01000000000000101""
):

port (
a: in std_logic vector(inlong-1 downto 0);
clk: in std_logic;
reset: in std_logic;

outa: out std_logic_vector(inlong-1 downto

)

end CRC;

architecture BEHAVIOR of CRC is

0)

function crc_shift(prev_fcs:std logic_vector(16 downto 0);

5.7 VHDL1/5
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aa:std_logic;
x:std_logic)
return std _logic_vector is
variable adda:std _logic;
variable next _fcs:std logic vector(16 downto 0);
begin
adda:=(prev_fcs(15) xor aa)and Xx;
for 1 in 16 downto 1 loop
if(g(16-1)="1")then
next_fcs(l):=prev_fcs(l1-1) xor adda;
else
next_fcs(l):=prev_fcs(1-1);
end if;
end loop;
next_fcs(0):=adda;
return next_fcs;

end crc_shift;

function crc_shift_loop(prev_fcs:std logic_vector(16
downto 0);
data:std_logic_vector(inlong-1 downto 0);

x:std_logic)

5.7 VHDL2/5
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return std _logic_vector is
variable next_fcs:std _logic_vector(16 downto 0);
begin
next_fcs:=prev_Tfcs;

for I Iin O to inlong-1 loop

next_fcs:=crc_shift(next_fcs,data(inlong-1-1),x);
end loop;
return next_fcs;
end crc_shift_loop;
signal foo:std_logic_vector(16 downto 0);
signal count_in:integer range 0 to ulong/inlong;
signal a_in:std_logic;
signal b_in:std_logic;
signal x:std_logic;
signal out_a:std logic_vector(inlong-1 downto 0);
signal fcs:std _logic_vector(inlong-1 downto 0);
begin
process(RESET, clk)
begin
if(reset="1")then

for I in 16 downto O loop

44




foo(l) <= "07;

end loop;

elsif(clk"event and clk="1")then
foo <= crc_shift_loop(foo,a,x);
for I in inlong-1 downto O loop
fcs(1)<=foo(16-(inlong-1));
end loop;
end i1fT;

end process;

process(clk,reset)begin
if(reset="1")then
count_in<=0;
elsif(clkevent and clk="1")then
count_in<=count_in+1;
end i1fT;
end process;
process(count_in)begin
if(count_in<=glong/inlong and count_in>=0)then
a_ in<="1"%;

else a_in<="0";

5.7 VHDL4/5
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end if;
end process;
process(count_in)begin

if(count_in<glong/inlong+ and
count_in>=glong/inlong+1)then

b in<="1";
else b_In<="0";
end if;
end process;
process(count_in)begin
iT(count_in<=glong/inlong-1 and count_in>=0)then
X<="1";
else x<="0";
end if;
end process;
outa<=out_a;
process(a_in,b_in,a,foo)begin
for I in inlong-1 downto O loop

out_a(l)<=(a_in and a(l))or (b_in and fcs(l));

end loop;
end process;

end BEHAVIOR;

5.7 VHDL5/5

46




inlong:

Ulong: FCS
Glong:FCS
g:
out_a: out process out_a
fcs: foo(15) Too(0)
foo(16)
foo(16)
‘ ’ downto

library ieee;
use i1eee.std _logic _1164.all;
use std.textio.all;

use work.CRC;

entity TESTBNCH is

end TESTBNCH;

architecture stimulus of TESTBNCH is

component CRC 1is

port (

5.8 1/3
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a:std_logic_vector (15 downto 0);
clk,reset: in std_logic;

outa: out std _logic vector(15 downto 0)

end component;
signal a:std _logic_vector(15 downto 0);
signal clk,reset: std _logic;

signal outa: std_logic_vector(15 downto 0);

begin
DUT: CRC port map (
a,clk,reset,

outa

)

stimulusl: process
begin
a<=""0100011000101110";wait for 70ns;
end process stimulusl;
stimulus2:process

begin

5.8 2/3
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clk<="0";wait for 20ns;

clk<="1";wait for 20ns;

end process stimulus2;

stimulus3:process
begin

reset<="0";wait for 3ns;
reset<="1";wait for 6ns;
reset<="0";wait for 1800ns;
end process stimulus3;

end stimulus;

5.8 3/3
5.3.3

5.12( ) 513

INLONG *"0100011000101110
INLONG
54
5.4.1 VHDL
5.2
VHDL 5.9
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library ieee;

use i1eee.std _logic 1164.all;

use ieee.std logic unsigned.all;
entity CRCDECD is
generic(inlong:integer:=2;

ulong:integer:=32;

g:std_logic_vector:="0001000000100001""

--g:std_logic_vector:="1000000000000101"

)

port (

a: in std_logic vector(inlong-1 downto 0);
clk,reset: in std_logic;

outa: out std _logic

end CRCDECD;

architecture BEHAVIOR of CRCDECD is
function jo(b:std_logic_vector(15 downto 0);

da:std_logic)

5.9 VHDL1/4
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return std _logic_vector is
variable yojo:std logic_vector(15 downto 0);
begin
for 1 in 15 downto 1 loop
if(g(15-1)="1")then
yojo(1):=b(l-1) xor b(15);
else
yojo(1):=b(1-1);
end if;
end loop;
yojo(0) := (b(15)xor da);
return yojo;

end jo;

function jozan (b:std _logic vector(15 downto 0);
data:std_logic_vector(inlong-1 downto 0))

return std_logic_vector is

variable next b:std logic_vector(15 downto 0);
begin
next _b:=b;
for 1 in O to inlong-1 loop

next_b:=jo(next_b,data(inlong-1-1));
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end loop;
return next _b;
end jozan;
signal foo:std_logic_vector(15 downto 0);
signal count_in:integer range 0 to ulong/inlong+1;

begin

process(RESET,CLk )
begin
if (RESET = "17) then
for I in 15 downto O loop
foo(l) <="0";
end loop;
elsit (clk"event and clk="1%") then

foo<= jozan(foo,a);

end if;
end process ;
process(clk,reset)begin
if(reset="1")then
count_in<=0;
elsif(clkevent and clk="1")then

count_in<=count_in+1;
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end if;

end process;

process(count_in)

variable tmp:std_logic;

begin

tmp:="0";

iT(count_in=ulong/inlong+1l)then
for I in O to inlong-1 loop
tmp:=tmp or foo(l);
end loop;
outa <= tmp;
else null;
end 1f;

end process;

end BEHAVIOR;

5.9 VHDL4/4
tmp:1 foo

library ieee;

use i1eee.std_logic_1164.all;

use std.textio.all;
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use work.CRCDECD;

entity TESTBNCH is

end TESTBNCH;

architecture stimulus of TESTBNCH is
component CRCDECD is
port (
a: in std _logic vector(l downto 0);
clk: in std_logic;
reset: in std_logic;

outa: out std_logic );

end component;

signal a: std_logic_vector(1l downto 0);
signal clk: std_logic;
signal reset: std_logic;

signal outa: std_logic;signal done: boolean := false;

begin

DUT: CRCDECD port map (

5.10 2/4
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clk,

reset,

outa

)
stimulusl: process

begin
a<="00";wait for
a<=""11";wait for
a<="00";wait for
a<=""10";wait for
a<="10";wait for
a<=""11";wait for
a<="10";wait for
a<="01";wait for
a<="10";wait for
a<="01";wait for
a<="10";wait for
a<="01";wait for
a<="00";wait for
a<="01";wait for
a<="11";wait for

a<=""01"";wait for

20ns;
40ns;
40ns;
40ns;
40ns;
40ns;
40ns;
40ns;
40ns;
40ns;
40ns;
40ns;
40ns;
40ns;
40ns;

40ns;
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a<="11";wait for 40ns;
end process stimulusl;
stimulus2:process
begin
clk<="0";wait for 20ns;
clk<="1";wait for 20ns;

end process stimulus2;

stimulus3:process

begin
reset<="0";wait for 3ns;
reset<="1";wait for 6ns;
reset<="0";wait for 1800ns;

end process stimulus3;

end stimulus;
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A= [ [ 1 [ [ [ [ 1 [ 1 L
clk="1"

DUT . a_in=""" |

DUT.b_in="1"
DUT . count_in=1E
DUT fool="0"
DUT fool =T
DUT foo2="T0
DUT foo3="T"
DUT food="T0
DUT foob="T"
DUT fook="00"
DUT foa?="T"
DUT fonB="T
DUT foo9="T"
DUT fona="T
DUT foob="00"
DUT fooc="00
DUT food="00
DUT fooe="0"
DUT foaf="0"
DUT . outh="00"
DUT. x="0"
reget="0'
outa="0'
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&=462E
k=T T LT LT LT
DUT.a_in="0" -
DUT.bin="0f 1
DUT.count_in=9 0 1 2 3
DUT . fee=0000 II’HU 0o00 ¥ EZCE

DUT foo=00000 00} DEZCE

DT out_a=0000 i67E BZCE T

DUT.=="0"

rezet="0"

ouka=0000 dEE TEXLE |
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A=E

clk="0
DUT.a_in="00
DUT.b_in="00
DUT.count_in=22
DUT fes=0
DUT.foo=00000
DUT.aut_a=0
DUT.=="0"
auta=0

rezet="0'

5.13

A=""

clk="0"

DUT. count_in=05
DUT fonl="1"
DUT foal =0
DUT fon2="0"
DUT fon3="1"
DUT fond="0"
DUT fonh="0"
DUT fonk="1"
DUT foa?="1"
DUT foog="0"
LUT fon3="0'
DUT fona="0"
DUT foob="1"
DUT fooc="0"
DUT foad="0"
DUT fooe="1"
DUT foof="00
reset="0'
outa="0"
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A=1

clhk="1"
DUT.count_in=2§
reset="0'

outa="0

DUT foo=AF38
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