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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);

begin
™ process (p10, p60, m1) begin -- selector

=)

else returnfN00000" & a);
end if; \"
end sign_extend;

1

TSR DBEE(7>12bit) W
(451)

0000000->000000000000

1000000->111111000000 ]
0000001->000000000001 W

XEgxLEHEYR=FBEYr
(0=1E. 1=8:l2D %)

. function sign_extend (a;_std_logic_vectar(6 downto 0)) if (p10 = '1") then sel_out <= "0001010"; --"10"

return std_logic_vector is elsif (p60 = '1') then sel_out <= "0111100"; -- "60"

begj elsif (m1 = '1") then sel_out <="1111111"; --"-1"
if(a(6 '1') then return("11111" & a); ] else sel_out <= "0000000";

end if;

end process;
ut) begin -- add

egl2 in egl2 + sign_extend(gel_out);

a4 :
_end process; N \O L |7 {O\( T

- P

=

— 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.i “?|
Whenn‘ﬁﬁel_llf;é?‘—{ E

(If (set = 1") then next_state <= SET_ST;
Ise next_state <= IDLE_ST,;

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;

v 1) 2N
™ process (clk, rst) begin -- state register

if (rst = '1") then state <= IDLE_ST;

Wien S,ET ST => /\—D = f,\U (/«71 7 eIsif_(cIk'event and clk = '1) the @
if (run = '1") then next_state <= RUN ; er?gd Irfo’ceSS' ~ ﬂ
else next_state <= SET_ST; , }ﬁ A _ﬁ = P ' T A ;I
end if; - \_/ é_i" process (state, s10, s60, done) begin -- control signals

pl0 <="'0"; p60 <="0"; m1 <="0";
case state is ’

ST => null;
when SET_ST =>
if (s10 = '1") then p10 <= "1";
elsif (s60 = '1") then p60 <="1";

iy end if;
when N—ST=>
if (done /="1") then
-- /= : Not Equa
end if;
when DONE_ST => null; . .
end case; "%ﬁ /J =

~ end process;
end Behavioral;
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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

Ik Jst, set, run, s10, s60, done:_In std_logic;
10, p60, m1: out std_Iogic;,

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—8, 82 L5 8

ignal p10, p60, m1, done_tmp: std_logic;

begin
i0: control port map
il: datapath port map

t, set, run, s10, s60,\d

, rst, p10, p60, m1, done_tm ; IEUHL -

done <= done_tmp;
end Behavioral;

HKAVRZ ARV L Dport maplk. 2D0DE=EALHS
-port map (a=>A, b=>B); <aAVR—RUFEE DportADES 4 (a,b)EEEDIES(AB)EX DT
-port map (A, B); «aAVR—RULEE DportADIESDIEIZEBEDIES (A B)ER G T
(KCEZBLEDEAMDBIBMDEZTHEIZTLNSDITEE)
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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;

IHIKEEZWhenTELVT,
ABIZBCTRIREZK A
(ERMIZEHhHhYATLY)

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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