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Derived Clock

Clock signal requires special care
- special driver and distribution network

Derived clocks make things complicated 

Use a synchronous enable signal 

derived clock

clk clk

enable 
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Second and Minute Counter

sec 0 1 2 … 58 59 60

mtick

min 0 1

counter counterclk

sec 

mtick <= '1' when sec = “111011” else
'0';

    
 

en
mtick
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Counter Template

library IEEE;
use IEEE.std_logic_1164.all;
use IEEE.numeric_std.all;    -- for the unsigned type
 
entity COUNTER is
  generic (
    WIDTH : in natural := 32);
  port (
    RST   : in std_logic;
    CLK   : in std_logic;
    EN    : in std_logic;
    LOAD  : in std_logic;
    DATA  : in std_logic_vector(WIDTH1 downto 0);
    Q     : out std_logic_vector(WIDTH-1 downto 0));
end entity COUNTER;
 
architecture RTL of COUNTER is
  signal CNT : unsigned(WIDTH-1 downto 0);
begin
  process(RST, CLK) is
  begin
    if RST = '1' then
      CNT <= (others => '0');
    elsif rising_edge(CLK) then
      if LOAD = '1' then
        CNT <= unsigned(DATA); -- type is converted to unsigned
      elsif EN = '1' then
        CNT <= CNT + 1;
      end if;
    end if;
  end process;
 
  Q <= std_logic_vector(CNT); -- type is converted back to std_logic_vector
end architecture RTL;

EN
LOAD
DATA

Q

RST
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Mod-60 and Mod-24 counter

EN
LOAD
DATA

Q

RST

Q=59 ?

0

EN
LOAD
DATA

Q

RST

Q=23 ?

0

Mod60 Counter Mod24 Counter

tick tick
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Sec, Min, Hr Counters

EN
LOAD
DATA

Q

RST

Q=59 ?

0

Mod60 Countertick

EN
LOAD
DATA

Q

RST

Q=23 ?

0

Mod24 Countertick

EN
LOAD
DATA

Q

RST

Q=59 ?

0

Mod60 Countertick

'1'

mtick htick

dtick
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