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entity datapath is
port (
clk, rst, pl0, p60, ml: in std logic;
done: out std logic;
cnt: out std logic vector (11l downto 0));
end datapath

architecture arch of datapath is
signal regl2 out, regl2 in: std logic vetor (1l downto 0);
signal sel out: std logic vector (6 downto O0);
function sign extend (a: std logic vector (6 downto 0))
return std logic vector is

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

end sign extend

begin
process (pl0, p60, ml) begin -- selector
if (pl0 = '1l') then sel out = "0001010"; -— "1Q0"
elsif (p60 = '1') then sel out = "0111100"; -- "60"
elsif (ml = '1') then sel_gut = "11i11i111"; ~—--= "-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 = '0') then regl2 out = "000000000000";
elsif (clk'event and clk = 'l') then rel2 out <= reg in;
end 1f;

end process;

process (regl2 out) begin -- comparator
if (regl2 out = "000000000000" then done <='l"';
else done <= '0"';
end 1if

end process;
cnt <= regl2 out;
end arch;

Hl &R D VHDL 50k
entity control is
port (
clk, rst, set, run, sl10, s60, done: in std logic;
pl0, p60, ml: out std logic);
end control;

architecture arch 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 = 'l') then next state <= SET ST;
else next state <= IDLE ST;
end 1f;

when SET ST =>



if (run = 'l') then next state <= RUN_ST;
else next state <= SET ST;

end 1f;
when RUN ST =>
if (done = 'l') then next state <= DONE ST;
else next state <= RUN ST;
end 1f; N -

when DONE ST => next state <= IDLE ST;
end case;

end process;

process (clk, rst) begin -- state register
if (rst = '0") then state <= IDLE ST;
elsif (clk'event and clk = 'l') then state <= next state;
end 1f;

end process;

process (state, s10, s60,
pl0 <= '0'; p60 <= '0';
case state is
when IDLE ST => null;
when SET ST =>

done) begin -- control signals
ml <= '0";

if (s10 = '1') then pl0 <= '1"';
elsif (s60 = '1') then p60 <= '1"';
end 1f;

when RUN_ ST =>
if (done /= '0")
end 1f;
when DONE ST => null;
end case;
end process;
end arch;

then ml <= '1'; -- /= : Not Equal

£fEE (~y JRERB) @ VHDL &k
entity timer is
port (
clk, rst, set, run, sl10,
done: out std logic;

cnt: std logic vector (1l downto 0));
end timer;

s60: in std logic;

architecture arch of timer is
component control
port (

clk, rst, set, run, sl10, s60,

pl0, p60, ml: out std logic);
end component;

done: in std logic;

component datapath
port (
clk, rst, pl0, p60, ml: in std logic;
done: out std logic;

cnt: out std logic vector(ll downto 0));
end component;

signal pl0, p60, ml, done tmp: std logic;
begin
i0: control port map (
clk, rst, set, run, sl0, s60, done tmp, pl0, p60, ml);
il: datapath port map (

clk, rst, pl0, p60, ml, done tmp,
done <= done tmp;
end arch;

cnt) ;
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architecture arch2 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 (1l downto 0);
signal sel out: std logic vector (6 downto O0);
begin
process (clk, rst) begin
if (rst = '0') then
cnt_tmp <= "000000000000";
done <= '0';
state <= IDLE ST;
elsif (clk'event and clk = '1l') then
case state is
when IDLE ST =>

if (set = '"l') then state <= SET ST;
else state <= IDLE ST;
end 1f;
when SET ST =>
if (s10 = '1'") then
cnt_tmp <= cnt _tmp + "000000001010";
elsif (s60 = '1') then
cnt tmp <= cnt tmp + "000000111100";
end i%; N
if (run = 'l') then state <= RUN _ST;
else state <= SET ST;
end 1f;
when RUN ST =>
cnt_tmp <= cnt _tmp - "000000000001";

if (cnt _tmp = "000000000001"™) then
done <= '1"'";
state <= DONE ST;

else state <= RUN_ST;

end 1f;
when DONE ST =>
done = '0"';

state <= IDLE ST;
end case;
end 1f;
end process;
cnt <= cnt tmp;
end arch2;



