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If reset="0" then

Current_state <= S_INIT;
elsif (clock’event and clock="1") then
case current_state is
when S_INIT =>
current_state <= SO0;
when SO =>



current_state <= S1;
when S1 =>

current_state <= S2;
end case;
end if;
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MONTH Binary One-Hot

Jan 0000 000000000001
Feb 0001 000000000010
Mar 0010 "000000000100
Apr 0011 ¢ :DOOOOOOOIOOO
May 000000010000
Jun '} 000000100000
Jul “| 000001000000
Aug 000010000000
Sep 000100000000
Oct 001000000000
Nov 010000000000
Dec 100000000000
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[1A] 1] A5 Ale]7] (TLC:Traffic Light Controller)

entity tlc is L

port ( clk, reset, farm_traffic: in std_logic;
farmroad _green_on,
farmroad _yellow_on,
farmroad_red_on,
highway_green_on,
highway_yellow_on,
highway_red_on: out std_logic);

end tlc;

architecture a_classic of tlc is
type states is (highway_green, highway_yellow, farmroad_green, farmroad_yellow);



signal tlc_state: states;
signal short_timer, long_timer: unsigned(7 downto 0);
signal set_timer, short_timeout, long_timeout: std_logic;

procedure timer ( signal  set, clk, set_timer : std_logic;
signal  timer : inout unsigned(7 downto 0);
constant load : unsigned(7 downto 0);
signal  timeout : out std_logic) is

begin
if set="0" or set_timer="1' then -- gated reset !!
timer <= load;
timeout <="0";

elsif clk'event and clk="1' then
if timer = 0 then

timeout <="1";
else
timer <= timer - 1;
end if;
end if;
end;
begin

timer ( reset, clk, set_timer, short_timer, "0001111]“/;‘\ s

A __timeout);
timer ( reset, clk, set_timer, long_timer, "11111111",

g_timeout);

sm_tlc : process (clk)
begin
if clk’'event and clk="1" then
if reset="0' then
tlc_state <= highway
set_timer <='0";

reen;

else
set_timer <=0,
case tlc_state /)
when highway, green =>
if farm_traffic='1' and long_timeout="1' then
(L tlc_state <= highway_yellow;
“set_timer <=1,
end if;

when highway_yellow =>

~if short_timeout="1' then
tlc_state <= farmroad_green;
set_timer <="'1";

end if;

when farmroad_green =>
if not farm_ traffic="1' or long_timeout="1" then
tlc_state <= farmroad_yellow;
set_timer <="1";
end if;

when farmroad_yellow =>
if short_timeout="1' then
tlc_state <= highway_green;
set_timer <="1";



end if;
when others =>
end case;
end if;
end if;
end process;

-- Decode states and drive lights.

out_tlc : process(tlc_state)

begin

case tlc_state is
when highway_green =>

farmroad_green_on <='0"
farmroad_yellow_on <=0,
farmroad_red_on <='14
highway _green_on <="'1"
highway_yellow_on <='0
highway _red_on <='0,

when highway_yellow =>
farmroad_green_on <='0"
farmroad_yellow_on <="0",
farmroad_red_on <='14
highway _green_on <=0
highway_yellow_on <="'1";
highway_red_on <=0,

when farmroad_green =>
farmroad_green_on <=
farmroad_yellow_on <=
farmroad_red _on <
highway_green_on
highway_yellow_ol
highway_red_on/

when farmroad_yellow =>
farmroad_green on <='0'
farmroad_yellow_on <="1";
farmroad_red_on = <='0
highway_green_on <=0}
highway_yellow_on <='0
highway_red_on <="'1";

“others =>
“farmroad_green_on <="'-,
/farmroad_yellow_on <='-';
farmroad_red_on <="'
highway green_on <="'
highway yellow_on <="
highway red_on <="'

end case;
end process;

end a_classic;
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(a) Binary Encoding



(b) One-Hot Encoding
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entity PulseGen is

port (
dir :in std_logic;
clk :in std_logic;
reset :in std_logic;

direction_a : out std_logic;
m_a421 > out std_logic;



m_a3 : out std_logic;

direction_b : out std_logic;

m_b421 > out std_logic;

m_b3 : out std_logic );
end PulseGen;

architecture behave of PulseGen is
type states is (S0, S1, S2, S3, S4, S5, S6, S7, S8);
signal current_state : states;
signal t_a421,t b421 : std_logic;

begin

process(clk, reset)
begin

if (reset='0") then
current_state <= SO0;
elsif (clk'event and clk="1") then
case current_state is
when SO => )
current_state

when S1 =>

current_state <= S5;

when S5 =>
current_state <= S6;

when S6 =>
current_state <= S7;

when S7 =>
current_state <= S8;

when S8 =>
current_state <= S1;

end case;

end if;
end process;

process(current_state, dir, t a421,t b421)
begin

case current_state is
when SO =>
direction_a <="1"



direction_b <="1"

t a421 <="'1"

t b421 <="'1"
when S1 =>

if dir="1" then

direction_a <="'0";
direction_b <="1";

t a421 <='0}
t b421 <="'1"
else
direction_a <="'1",
direction_b <="'0";
t ad21 <="'1"4
t_b421 <='04
end if;
when S2 =>
if dir="1" then
direction_a <=/0";
direction_b <=L
else

ir="1" then

direction_a <="'0";
direction_b <="0";
t_a421 <='1%

t b421 <=0

direction_a <="'0";

direction_b <="0";

t a421 <='04
t b421 <='1%
end if;
when S4 =>
if dir="1" then
direction_a <="'0";
direction_b <="0";
t a421 <='1}
t b421 <='1}
else
direction_a <="'0";
direction_b <="'0";
t a421 <='14
t b421 <='"14
end if;

when S5 =>



if dir="1" then
direction_a <="1",
direction_b <="'0",
t a421 <='04
t b421 <=1}
else
direction_a <="'0";
direction_b <="1";
t a421 <='"14
t ba21 <='0"
end if;

when S6 =>
if dir="1" then
direction_a <="1";
direction_b <="0";
t a421 <='"14
t b421 <='1Y

else
direction_a <=/0";
direction_b <="Z

end if;

when S7 => .
if dir="1" then_
dire

ction_a <="1";
“direction_b <="1";

\t_a421 <='1}
tb421 <='0";
direction_a <="1"

direction_b <="1";

t a421 <='04
t_b421 <="1"
end if;
~ when S8 =>
if dir="1' then

direction_a <="1",
direction_b <="1"

t a421 <="1"

t b421 <="'1"
else

direction_a <="'1";

direction_b <="1";

t a421 <=1}

t b421 <=1,
end if;

end case;

m_a421 <=t _a421,
m_b3 <=nott ad2l;
m_b421 <=t _b421,
m_a3 <=nott b421;



end process;

end behave;
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entity bjack_c is
port (CARD: in STD_LOGIC_VECTOR (3 downto 0);
CLOCK: in STD_LOGIC;
NEW_C:in STD_LOGIC;
NEW_G:in STD_LOGIC;

BUST: out STD_LOGIC;
HAND: out STD_LOGIC_VECTOR (4 downtQ 0) ‘
HOLD: out STD_LOGIC;
NEXT_C: out STD_LOGIC);

end;

architecture bjack_c_arch of bjack_c is-

--diagram signal declarations q
signal Total: STD_LOGIC VECTOR( dov

-- ONE HOT ENCODED state machlne BlackJack
type BlackJack_type is (Begln ¢, BustState, Got_im, Hit_me, HoldState, TenBack, test16,
Test21);

attribute enum_encod{’ ~Of:iackJack_type: type is

"00000001 -- Begin_g
00000010 " & -- BustState
"00000100 " & -- Got_im
"00001000 & -- Hit_me
" N -- HoldState
o~ "OOlOOOOO & -- TenBack
‘01000000 & -- test16
"10000000"; -- Test21

signal BlackJack: BlackJack_type;

begin

--concurrent signal assignments
--ACTION

DiagramActions:

HAND <= Total;



BlackJack_machine: process (CLOCK)
--machine variables declarations
variable Ace: BOOLEAN;

begin

if CLOCK'event and CLOCK ="'1' then
if NEW_G="1" then
BlackJack <= Begin_g;
Total <= "00000":
Ace = false;
else
case BlackJack is
when Begin_g =>
BlackJack <= Hit_me;
when BustState =>
when Got_im =>
if NEW_C='0" then
BlackJack <= test16;

end if;
when Hit_me =>
if NEW_C="1" then )
BlackJack <= Got_ir
Total <= Total + CARD;
Ace ;= (CARD=11) or Ace;

end if;
when HoldState =>
when TenBack => N\

BlackJack <= test16;
when test16 => L)

if Total > 16 then
< BlackJack <= Test21;

,BIackJack <= Hit_me;

when Test21 =>
(lf Total < 21 then

s BlackJack <= HoldState;

—elsif Ace then

BlackJack <= TenBack;

Total <= Total - 10;

Ace := FALSE;
else
BlackJack <= BustState;
end if;
when others =>
null;
end case;
end if;

end if;
end process;

-- sighal assignment statements for combinatorial outputs
NEXT_C_assignment:
NEXT_C <="1"when (BlackJack = Hit_me) else

IOI;



BUST_assignment:
BUST <="1"when (BlackJack = BustState) else
IOI;

HOLD_assignment:
HOLD <="1' when (BlackJack = HoldState) else

IOI;
end bjack_c_arch;
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