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library ieee;
use ieee.std_logic_1164.all;
use ieee.std_logic_unsigned.all;



entity kram is
port ( clk,wr,cs: in std_logic;
d: inout std_logic_vector(7 downto 0);
adr: in std_logic_vector(3 downto 0));
end kram;

architecture beh of kram is
subtype word is std_logic_vector(7 downto 0);
type memory is array (0 to 15) of word;
signal adr_in:integer range O to 15;
signal sram:memory;
begin
adr_in<=conv_integer (adr);
process(clk)
begin
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sram (adr_in)<=d;
end if;
if (cs='1'and wr="0") then
d<=sram (adr_in);
end if;
end if;
end process;
end beh;
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entity rom is
port(dataout: out std_logic_vector(7 downto 0);
addr: in std_logic_vector(3 downto 0);
ce: in std_logic);
end rom;

architecture d of rom is
begin
dataout <= "00001111" when addr ="0000" and ce='0" else
"11110000" when addr ="0001" and ce="0" else
"11001100" when addr ="0010" and ce='0" else
"00110011" when addr ="0011" and ce="0"else
"10101010" when addr =""0100" and ce="0" else
"01010101" when addr =""0101" and ce="0" else
""10011001" when addr ="0110" and ce="0" else



"01100110" when addr ="0111" and ce="0" else
"00000000" when addr =""1000" and ce="0" else
"11111111" when addr ="1001" and ce="0" else
"00010001" when addr =""1010" and ce="0" else
"10001000" when addr ="1011" and ce="0" else
"10011001" when addr ="1100" and ce='0" else
"01100110" when addr ="1101" and ce='0" else
"10100110" when addr ="1110" and ce='0" else
"01100111" when addr ="1111" and ce='0" else
XX XXXXXX™,

end d;
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use Ipm.Ipm_components.all;

entity romlpm is
port(address: in std_logic_vector(7 downto 0);
inclock: in std_logic;
g: out std_logic_vector(7 downto 0));
end romlpm;

architecture str of romlpm s
signal sub_wireQ:std_logic_vector(7 downto 0);
begin
g<=sub_wire0(7 downto 0);
Ipm_rom_component:lpm_rom
generic map(
Ipm_width =>8,
Ipm_widthad =>8,



Ipm_address_control=>"registered",
Ipm_outdata => "unregistered",
Ipm_file=> "krom2.mif")

port map(
address=>address,
inclock=>inclock,
g =>sub_wire0);

end str;
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address_radix = hex; data_radix = hex;
content
begin

[00..0f] : 00 ;

10:
20:
30:
40 :
50:
60 :
70:
80:
90 :
a0 :
b0 :
c0:

do

fo

0001 02 03 04 05 06 07 08 09 0a Ob Oc 0d Oe Of;
000204 06080a0c0e1012 141618 l1alc le;
00030609 0c 0f 12 1518 1b 1e 21 24 27 2a 2d;
0004 08 0c 10 14 18 1¢c 20 24 28 2¢c 30 34 38 3c;
00 050a 0f 14 19 1d 23 28 2d 32 37 3c 41 46 4b;
0006 0c 12 18 1e 24 2a 30 36 3c 42 48 4e 54 5a;
00 07 0e 15 1c 23 2a 31 38 3f 46 4d 54 5b 62 69;
00 08 10 18 20 28 30 38 40 48 50 58 60 68 70 78;
0009 12 1b 24 2d 36 3f 48 51 5a 63 6¢ 75 7e 87;
00 0a 14 1e 28 32 3c 46 50 5a 64 6e 78 82 8c 96;
00 0b 16 21 2c 37 42 4d 58 63 6e 79 84 8f 9a a5;
00 0c 18 24 30 3c 48 54 60 6¢ 78 84 90 9c a8 b4;
:00 1327 34 41 4e 5 5 9¢.a9 b6 c3;
sk s e @0

: 00 Of 1e 2d 3c 4b 5a 66 78 87 96 a5 b4 c3 d2 el;

end;
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library ieee;

use ieee.std_logic_1164.all;
use ieee.std_logic_arith.all;
use ieee.std_logic_signed.all;

entity stack is
port(datain: in std_logic_vector(7 downto 0);
push,pop,reset,clk:in std_logic;
stackfull:out std_logic;
dataout: buffer std_logic_vector(7 downto 0));
end stack;



architecture b of stack is
type arraylogic is array(15 downto 0) of std_logic_vector(7
downto 0);
signal data :arraylogic;
signal stackflag:std_logic_vector(15 downto 0);
begin
stackfull<=stackflag(0);
process(clk,reset,pop,push)
variable selfunction: std_logic_vector(1 downto 0);
begin
selfunction:=push & pop;
if reset="1' then
stackflag<=(others=>'0"); dataout<=(others=>'0");
foriin0to 15 loop
data(i)<="00000000";
end loop;

el_sif clk'eyent and clk="1"the
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when "10" =>
if stackflag(0)="0’ then
data(15)<=datain;
stackflag<="1'&stackflag(15 downto 1);
foriin 0to 14 loop
data(i)<=data(i+1);
end loop;
end if;

when "01" =>
dataout<=data(15);
stackflag<=stackflag(14 downto 0)&'0’;
for i in 15 downto 1 loop
data(i)<=data(i-1);
end loop;

when others=>null;

end case;



end if;
end process;

end b;
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architecture b of stack is
type arraylogic is array(15 downto 0) of std_logic_vector(7
downto 0);
signal data :arraylogic;
begin
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variable p:natural range 0 to 15;
variable selfunction: std_logic_vector(1 downto 0);
variable s:std_logic;
begin
stackfull<=s;
selfunction:=push & pop;
if reset="1" then
p:=0;dataout<=(others=>'0");s:='0";
foriin0to 15 loop
data(i)<="00000000";
end loop;
elsif clk'event and clk='1" then
if p<15 and selfunction="10" then
data(p)<=datain;  p:=p+1;
end if;
if p=15 and selfunction="10" and s='0" then



data(p)<=datain;  s:="1"
end if;
if p>0 and selfunction="01" and s='0' then
p:=p-1; dataout<=data(p);
end if;
if p=15 and selfunction="01" and s="1' then
dataout<=data(p); s:='0';
end if;
end if;
end process;
end b;
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library ieee;

use ieee.std_logic_1164.all;
use ieee.std_logic_arith.all;
use ieee.std_logic_signed.all;
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entity kfifo is
port(datain: in std_logic_vector(7 downto 0);
push,pop,reset,clk:in std_logic;
full,empty:out std_logic;
dataout: out std_logic_vector(7 downto 0));
end kfifo;

architecture b of kfifo is

type arraylogic is array(15 downto 0) of std_logic_vector(7
downto 0);

signal data :arraylogic;

signal fi,ei:std_logic;-- 4 4l &S BEE W E 5, LAE N
s

signal wp,rp:natural range 0 to 15; --#5%T;

begin
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begin
full<=fi;empty<=ei;
selfunction:=push & pop;

if reset="1' then
wp<=0;rp<=0;fi<='0";ei<="1"; --HIEHFRET &b T 0 £ ;
dataout<=(others=>'0");
foriin 0to 15 loop
data(i)<="00000000";
end loop;

elsif clk'event and clk="1" then
--Write;

if fi='0' and selfunction="10" and wp<15 then
data(wp)<=datain;



wp<=wp+1;

if wp=rp then fi<="1";end if;

if ei="1' then ei<='0";end if;
end if;

if fi='0' and selfunction="10" and wp=15 then
data(wp)<=datain;
wp<=0;
if wp=rp then fi<="1";end if;
if ei="1' then ei<='0";end if;

end if;

--read;

if ei='0" and selfunction="01" and rp<15 then
dataout<=data(rp);
rp<=rp+1;
if wp=rp then ei<="1";end if;
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if ei='0" and selfunction="01" and rp=15 then
dataout<=data(rp);
rp<=0;
if wp=rp then ei<="1";end if;
if fi="1' then fi<='0":end if;
end if;
end if;
end process;
end b;
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library ieee;
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use ieee.std_logic_1164.all;
library Ipm;
use Ipm.Ipm_components.all;

entity fifo2 is
port(data: in std_logic_vector(7 downto 0);
wrreq,rdreq,clock,aclr:in std_logic;
g: out std_logic_vector(7 downto 0);
full,empty: out std_logic;
usedw: out std_logic_vector(3 downto 0));
end fifo2;

architecture str of fifo2 is
signal sub_wireQ:std_logic_vector(3 downto 0);
signal sub_wirel:std_logic;
signal sub_wire2:std Iogic vector(7 downto 0);
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usedw<=sub_wire0(3 downto 0);
empty<=sub_wirel,;
g<=sub_wire2(7 downto 0);
full<=sub_wire3;
Ipm_fifo_component:lpm_fifo
generic map(
Ipm_width =>8,
Ipm_numwords =>186,
Ipm_widthu=>4,
Ipm_showahead => "off",
Ipm_hint=> "use_eab=on,maximize_speed=5")
port map(
rdreq=>rdreq,aclr=>aclr,clock=>clock,
wrreq=>wrreq,data=>data,
usedw=>sub_wire0,
empty=>sub_wirel,



g =>sub_wire2,
full=>sub_wire3);
end str;
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