VHDL State Machines:

State machines can be represented in several ways.

OAsatwo dimensional array
Das aset of excitation equations (dataflow)
and most commonly

[1as a’ case statement’

which is probably the easiest.




architecture ....

type state_type is (sO, sl1)

signal current, next_ : state type
begi n
states : process( sensitivity |ist)
begi n
case current 1S
when s0 => next <= sli;
end case;

end process;

ticker : process(cl k)
be I N
(rising_ edge(clk)) t hen
current <= next _;
end i1 f;
end process;

end




VHDL State Machines:

entity controller

port (
car

timed

cl k

reset

timer _run ;
m nor _green
nmaj or _green

end controll er;

| S

o 35 35 35

out
out

out

bit:
bit:
bit:
bit;
bit:
bit;
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VHDL State Machines: 3

architecture state nachine of controller
type state type i1s (green, red);

-- pragnma CLOCK cl K
-- pragma CURRENT STATE current state
-- pragma NEXT _STATE next state

signal current _state : state type;
signal next _state . State type;

| S




VHDL State Machines:

begin -- state _machine

state conb : process(current _state,
car, tined)

begi n
|f (reset =’0") then
next state <= green;
m nor _green <= '0;
maj or _green <=1,

el se




VHDL State Machines:

case current _state IS

when green =>
maj or _green <='1;
m nor _green <='0";
1f (car = ’1") then

next state <= red,;

timer run <='1";
el se

next state <= green;

end If;




VHDL State Machines:

when red =>
naj or _green <='0";
m nor _green <= "1 ;

if (timed = 1) then
next _St ate <= gr een,

el se
next state <= red,;
end 1 f;
when ot hers => nul |
end case;
end 1 f:

end process state conb;




VHDL State Machines: /

process(cl k)
begi n

1f (clk =0 and not clk’stable) then
current _state <= next _state;
end 1 f;

end process;

end state nmachi ne;
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|
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A typical ASM diagram.




Algorithmic State Machines : symbols

Basi c state synbol. Deci si on synbol

state name
encoding
M_G
010

) read_write
register op. R<=0
output start -
condition
\L exit path exit path

(false) (true)

Condi ti onal synbol

exit path or decision box

¢

register op. maior areen
output 1or_9




Algorithmic State Machines : outputs

condi ti onal out put uncondi ti onal out put

1 1
B2
0
Y
Y

© ©
]
Y i s dependent on C. Y asserted If state
Asserted if Cis B2 entered

true or becones true.




Algorithmic State Machines : outputs 2

Y, C=1 4|—‘ Y, C=1 I
Y, C=0 W, C=1
W ’—|— Y, C=0 .
¢ weo L
. ] C tested . :
Timng di agram f or ¢
t he condi ti onal C tested
out put

St at e dependent out put
Y




VHDL.: monitoring state.

vdd B;

vss B;;

reset B;;

clk B;:

read wite B;

n ready B;;

out oe B;;

out we B;

register rw buf x.controller _current _state(l downto 0) B;

5 35 3 3535

begi n

<0Ons >init : 100000 * * **;
< +2ns > . 100 0 0 0 * * **.
< +2ns > 100100 * * **;




Algorithmic State Machines : outputs

syf -aEV rw buf x rw _buf X

ARCHI TECTURE VBE OF rw_buf_x IS

SI GNAL controller_current_state : REG VECTOR(1 DOMTO 0) REQ STER;

SIGNAL controller _current _state wte : BIT -- controller _current _state wte
SIGNAL controller_next _state wte : BIT; -- controller_next_state wte
SIGNAL control ler _current _state rd : BIT, -- controller _current_state rd

# Encoding figure "controller™

-controller a 2
wte 2

sion 3

D~

rd _
deci si
idle O




