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library ieee;
use ieee.std_logic_11d4d.all;
use ieee.std logic unsigned.all;

entity D10 is
port {
CLERST: in etd_logic;
COUNT: buffer std_logic_vector(3 downto 0);
Q0,091,602 03,C0: out std_logic
)

end D10;
architecture RTL of D10 iz

signal COUNT_IN :std_logic_vector(3 downto 0);
signal Qlin,@1in,G2in,83in : std_logic:

beqin
COUNT <= COUNT_IN;
process( RST,CLK,CO ] begin

itRST = "07) then
COUNT_IN <= "00007;
CO<="0;
elsif(RST = 17} then
if (CLK event and CLK = "1} then
COUNT_IN <= COUNT_IN +1";
fFCOUNT IW = 7100170 then
COUNT_IN <= "00007;
CoO<="1;
slee
Co<="0;
end if;
and if;
end if;

end process:

Q0in <= COUNTIO);
Q0<= Qlin;
G1in <= COUNTI1}:
Q1<= Alin;
Q2in <= COUNT(Z);
R2<= QZin;
Q3in <= COUNT(3);
23<= Q3in;

end RTL;
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library ieee;
s lece.std_logic_1164.all;
use lees.std logic_unsigned.all;

enfity Da is
port {
CLERST: in std_logic:

COUNT : buffer std_logic_vector(2 downta 0);

a0,21,62,C0: out std_logic
|5

end Dé;
architecture RTL of D6 is
signal COUNT_IN : std_logic_vector(2 downto 0);
beqgin
COUNT <= COUNT_IN;
processt RST,CLK ) begin
IfRST = "0} then
COUNT IW <= {others =» 07);
Co<="0;

elgif(RST = 717 then
it (CLK event and CLK = "1°) then

COUNT_IM <= COUNT_IN +"1";

fICOUNT_IN = 71017} then
COUNT_IN <= 70007;

Co<="1;
elge
CO<="0;
end if;
and if;
end if;
end process:

Q0 <= COUNTID);
Q1 <= COUNT(T);
Q2 <= COUNT(2]:

and RTL;
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library ieee;
use ieee.std logic_1144.al;
use ieee.std_logic_unsigned.all;

entity Dal is
port {
CLK,RST: in std_logic:

60,81,02,83,000,811,822,C0: out std_logic);

end Da0;
architecture RTL of D40 is

component D10
port {
CLK,RST: in std_logic:
G0LA71.62.83,C0: out std_logic:
end component:

component D4
port |
CLKRST: in std_logic:
G0.87,82.C0: out td_logic);
end component;

signal D10_CO,Da_CO : std_logic;

begin
CO <= Da_COo;

DO : D10 port map (CLKRST,Q0,61,82,03,010_C0);
D1 : D& port map (D10_CO,RST,Q00,811,822,D6_CO);

end RTL:
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library ieee;
use leee.std_logic_1184.all;
use ieee.std_logic_unsigned.all;

enfity D12 i
port {
CLK,RST: in =td_logic;
COUNT: buffer std_logic_vector(3 downto 0);
Q0,61,02,03,C0; out std_logic
I

end D12;
architecture RTL of D12 is

signal COUNT_IN :std_logic_vector(3 downto 0):
signal Q0in,&1in,G2in,Q3In ; std_logic;

beqain
COUNT <= COUNT_IN;

process! RST.CLE.CO | beain

ifiRST = "0} then
COUNT_IN <= "00007;
CO<="07;
elsif(R3T = "1} then
if (CLK event and CLK = 17 then
COUNT_IN <= COUNT_IN + “1;
FHCOUNT IN = 710117} then
COUNT_IM <= 700007;
Co<="1;
elge
CO<="07;
end if;
end if;
end if;

end process;

@0in <= COUNT(D);
Q0<= Q0in;
Qlin <= COUNT(T);
Q1<= Atin;
@2in <= COUNT(Z);
Q2<= QZin;
Q3in <= COUNT(S):
Q3<= @3in;

end RTL:
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library ieee;
use ieee.std_logic_T164.all;
use ieee.std logic_unsigned.all;

enfity D2 is
port
CLK.RST: in std_logic:
COUNT: buffer std_logic_vector( downto 0);
Q0: out std_logic
)

end D2;
architecture RTL of D2 is
signal COUNT_IN :std_logic_vector(0 downto 0);
signal @0in : std_logic:
begin
COUNT <= COUNT_IN:
process( R3T,CLK ) begin
IRST = '0°) then
COUNT_IN <= "0";
elsif(RST = “17) then
if (CLK event and CLK = "1') then
COUNT_IM <= COUNT_IN + "1";
FICOUNT_IN = 717} then
COUNT_IN <= "0";
end if;
end if;
end if;

end process;

Qlin <= COUNTID):
Q<= alin;

end RTL:



oooooooon - 12 —

gbobobooobbboooo2-e0dnonbn

@@ [ LT 1

X2-6 2EHV L HE(Ial—Tal)

OQoO20000
gb2e6000dog2b0b0bbbodoooooobboboboboooooonn
goooog

ooobobbd24ab0ononbd

0002400000 (b24)00000001200000 (D12)0 200000
(D2) 0000000000000 0O0O0U0OOU24000000 12000000
000 (b12.CO)020000000000000O0OOOOOUDDOOOO
gboobooobobod

0000002300 2400000(D24)00000000000000000
O000000000000000 CLKOOOONOOOOOOOOOOO0OO0O
O00RSTOOOOOOOOODOOOOODO QO0QLOQ20Q30 D12 COO Q00
0000



oooooooon

— 13 —

library ieee:;
uge ieee.std_logic_1144.al;
use ieee.std_logic_unsigned.all:

entity D24 is
port {
CLK,RST: in std logic:

00,01,02,03,800 : out std_logic):

end D24;
archifecture RTL of D24 iz
component D12

port {
CLERST: in ¢td_logic:

Q0,81,82,03,C0 : ouf std_logic);

end component;

component D2
port {
CLK,RST: in std_logic;
a0 : out std_logic):
end component;

signal D12_CO : &td logic;

beqin

DO : D12 port map (CLK,RSTG0,61,62,63,012_CO);
D1 : D2 port map (D12_CORST,Q00};

end RTL:
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Q3 1] I L
D12_CO [
Qo0 L
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library ieee;
s lece.std_logic_1164.all;
use lees.std logic_unsigned.all;

entfity TOKET is
port {
CLERST: in std_logic;
T o000.0111,0222,0333.0444: out std_logic):
end TOKEL;

architecture RTL of TOKEL is

component Dal
port {
CLERST: in std_logic;
Q0,01,62,05,000,011,022,C0: out std_logic);
end component;

component D24
port {
CLERST: in std_logic;
Q0,01,02,03,04: out std_logic);
end component;

signal DO_CO,D1_CO : std_logic;
beqin
DO = Dal port map (CLK,RST,00,01,82,03,000,11,022,00_CO);

DZ : D24 port map (D1_CORST,Q000,0111,8222,6333,0444):

end RTL;
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