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entity datapath is
port(
clk, rst, p10, p60, m1: in std_logic;
done: out std_logic;
cnt: out std_logic_vector (11 downto 0));
end datapath;

architecture Behavioral of datapath is
signal reg12_out, regl2_in: std_logic_vector(11 downto 0);
signal sel_out: std_logic_vector(6 downto 0);

— function sign_extend (a: std_logic_vector(6 downto 0))
return std_logic_vector is

begin

if (a(6) = '1") then return("11111" & a);
else return("00000" & a);
end if;

end sign_extend;
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begin

™ process (p10, p60, m1) begin -- selector
if (p10 = '1') then sel_out <= "0001010"; --"10"
elsif (p60 = '1') then sel_out <= "0111100"; -- "60"
elsif (m1 = '1") then sel_out <="1111111"; --"-1"
else sel_out <= "0000000";
end if;

end process;

—. process (regl2_out, sel_out) begin -- adder
regl2_in <= regl2_out + sign_extend(sel_out);
end process;
— process (clk, rst) begin -- register
if (rst = '1") then reg12_out <= "000000000000";
elsif (clk'event and clk = '1") then reg12_out <= regl2_in;
end if;
end process;

~ process (reg12_out) begin -- comparator
if (reg12_out = "000000000000") then done <="1";
else done <="0";
end if;

end process;

~cnt <=regl2_out;
end Behavioral;
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entity control is
port(
clk, rst, set, run, s10, s60, done: in std_logic;
pl10, p60, m1: out std_logic);
end control;

architecture Behavioral of control is
type t_state is (IDLE_ST, SET_ST, RUN_ST, DONE_ST);
signal state, next_state: t_state;

begin

~ process (state, set, run, done) begin -- next state calc

case state is
when IDLE_ST =>
if (set = '1") then next_state <= SET_ST,;
else next_state <= IDLE_ST,;
end if;
when SET_ST =>
if (run = '1") then next_state <= RUN_ST,;
else next_state <= SET_ST;
end if;
when RUN_ST =>
if (done = '1") then next_state <= DONE_ST,;
else next_state <= RUN_ST,;
end if;
when DONE_ST => next_state <= IDLE_ST,;
end case;
end process; -

1V, 2 BX

process (clk, rst) begin -- state register
if (rst = '1") then state <= IDLE_ST;
elsif (clk'event and clk = '1") then state <= next_state;
end if;

end process;

™ process (state, s10, s60, done) begin -- control signals

pl0 <="'0"; p60 <="'0"'; m1 <="0";
case state is
when IDLE_ST => null;
when SET_ST =>
if (s10 = '1") then p10 <= "1";
elsif (s60 = '1") then p60 <="1";
end if;
when RUN_ST =>
if (done /="1") then m1 <="1";
-- /= : Not Equal X —#H&En il (XRH:EL
end if;
when DONE_ST => null;
end case;

~ end process;

end Behavioral; 10
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entity timer is
port(
clk, rst, set, run, s10, s60: in std_logic;
done: out std_logic;
cnt: out std_logic_vector(11 downto 0));
end timer;

architecture Behavioral of timer is
component control
port(
clk, rst, set, run, s10, s60, done: in std_logic;
pl10, p60, m1: out std_logic);
end component;
component datapath
port(
clk, rst, p10, p60, m1: in std_logic;
done: out std_logic;
cnt: out std_logic_vector(11 downto 0));
end component; -

(F—47 32 & 5158

signal p10, p60, m1, done_tmp: std_logic;

begin
i0: control port map(clk, rst, set, run, s10, s60, done_tmp, p10, p60, m1);
il: datapath port map(clk, rst, p10, p60, m1, done_tmp, cnt);

FEOH L - B2

done <= done_tmp;
end Behavioral;

KAV A AU L Dport mapld,. 2DDEEANH S
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entity timer is
port(
clk, rst, set, run, s10, s60: in std_logic;
done: out std_logic;
cnt: out std_logic_vector(11 downto 0)

)

end timer;

architecture Behavioral of timer is

type t_state is (IDLE_ST, SET_ST, RUN_ST, DONE_ST);

signal state: t_state;
signal cnt_tmp: std_logic_vector(11 downto 0);
signal sel_out: std_logic_vector(6 downto 0);
begin
process (clk, rst) begin
if (rst = '1") then
cnt_tmp <= "000000000000";
done <="0";
state <= IDLE_ST;
elsif (clk'event and clk = '1") then
case state is
when IDLE_ST =>
if (set = '1") then state <= SET_ST,;
else state <= IDLE_ST,;
end if;
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when SET_ST =>
if (s10 = '1") then
cnt_tmp <= cnt_tmp + "000000001010";
elsif (s60 = '1") then
cnt_tmp <= cnt_tmp + "000000111100";
end if;
if (run = '1") then state <= RUN_ST;
else state <= SET_ST;
end if;
when RUN_ST =>
cnt_tmp <= cnt_tmp - "000000000001";
if (cnt_tmp = "000000000001") then
done <="1";
state <= DONE_ST;
else state <= RUN_ST,;
end if;
when DONE_ST =>
done <="'0";
state <= IDLE_ST;
end case;
end if;
end process;
cnt <= cnt_tmp;
end Behavioral;
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