Designs

* Consist of an entity and an architecture
describing it

 Architecture Is synthesizable

* May have sub—components
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How to Create a Register

process(cl k, rst)
begi n
if (rst = ‘1°) then
a <= “000000007;
el sif(cl k’event and clk = ‘1’)
a <= new_a,;
end if;
end process;
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How to Create a Register w/ an
Enable

process(cl k, rst)
begi n
1f (rst = ‘1) then
a <= “000000007;
el sif(cl k’event and clk = ‘1)
| f (enable = ‘1) then
a <= new_a,;
end if;
end if;
end process;
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How to Create a Register w/
Assorted Logic

process(clk, rst)
begin
iIf (rst = ‘1’) then
a <= “000000007;
elsif(clk’event and clk = ‘1%)
IT (enable = ‘1’) then
i1IT (a > b) then
a <= atb;
else
a<=a - b;
end 1f;
end 1f;
end 1f;
end process;

copyright(c) 1998 K. D. Underwood




State Machines — Hand Coding

const ant
const ant
const ant
const ant

State Declarations

STATEL1 : std | ogic vector(3 downto 0):
STATE2 . std | ogic vector(3 downto 0):
STATE3 . std | ogic vector(3 downto 0):
STATE4 . std | ogic vector(3 downto 0):

signal NEXT _STATE: std |logic _vector(3 downto 0);
si gnal STATE . std logic vector(3 downto 0);

“0001”;
“00107;
“01007;
“10007;
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State Machines — Automated
State Declarations

TYPE state type IS (STATE1l, STATE2, STATE3, STATE4);
signal STATE : state type;
signal NEXT _STATE : state_ type;
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State Machines
Processes

process(cl k, rst)
begi n
I f (rst = ‘1) then
STATE <= STATE1;
el sif(cl k’event and cl k=1) then
STATE <= NEXT_STATE;
end i f;
end process;
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State Machines
Processes

process( STATE, 1 nputl, input?2)
begi n
case (STATE) is
when STATEl =>
I f(inputl = ‘1) then
NEXT STATE <= STATEZ;
el se
NEXT STATE <= STATE1;
end i f;
when STATE2 =>

when ot hers =>
NEXT STATE <= “XXXX7;
end case;
end process;
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Example
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State Machines
Processes

process(STATE, A)

begi n
case (STATE) is
when S1 =>
I f(A = ‘1) then NEXT_STATE <= S2;
el se NEXT _STATE <= SI;
end if;
when S2 =>
i f(A = ‘0°) then NEXT_STATE <= S3;
el se NEXT _STATE <= S2;
end if;
when S3 =>
I f(A = ‘1) then NEXT_STATE <= SI;
el se NEXT_STATE <= S3;
end if;
when ot hers => NEXT_STATE <= “XX”;
end case;

end process;
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