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-- Copyright 2001 M chael Kellett
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-- Behavi oural nodel of Burr Brown ADS 8320 A-D converter

-- If CS goes | ow when the clock is high the nodel behaves like the chip

-- If CS goes Iow when the clock is low the chip would be OK so I ong as 60nS el apses before the clock goes high
-- The nodel does not need the setup time and will start sanpling on the first clock edge after CS falls

I'i brary | EEE;
use | EEE. std_|l ogic_1164.all;

entity bbads8320_bhv is
port (
DCLOCK: in STD LOG C;
CS: in STD_LOA G
DATA: out STD LOG C;
AN_DATA: in STD LOG C VECTOR (15 downto 0)

)
end bbads8320_bhv;

architecture BHV of bbads8320_bhv is

-- decl are state machine type with the state nanmes

type state_type is (POAER_DOWN, SAMPLI NG, CONVERTI NG, REPEATING, TRI STATED);
-- decl are signals for internal variables

-- decl are anal ogue data

begi n

STATE_MACHI NE: -- optional |abel
process (CS, DCLOCK)
-- declarations
vari abl e STATE : state_type;
vari abl e FALLI NG EDGES : integer range 0 to 32;
variabl e RI SING EDGES : integer range 0 to 32;
variable CURRENT_BIT : integer range -1 to 16 := 15;
begi n
if CS/="'0" then -- if the CSis not low the state machine resets and output tri-states
STATE : = PONER_DOWWN;
DATA <= 'U ;
FALLI NG _EDGES : = 0;
RI SI NG_EDGES : = 0;
CURRENT_BI T : = 15;
el se
if CS event then
--and DCLOCK = '1' then -- change to sanpling only if DCLOCK high (not accurate for chip but safe )
STATE : = SAMPLI NG; -- if CS falling edge recognised can go straight to sanpling state
el se
if DCLOCK event then -- only fire the state machine on clock edges
case STATE is
when PONER_DOWN =>

if DCLOCK = "'1' then -- only nmove out of power down on a rising edge
STATE : = SAMPLI NG;
end if;
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end
end if;
end if;
end if;

end process;

end BHV;

when SAVPLINC =>
if DCLOCK = '1' and RI SING EDGES < 5 then

RI SI NG _EDGES : = RI SI NG EDGES + 1; -- count up to 5 rising edges in sanpling state
if RISING EDGES = 5 then
STATE : = CONVERTI NG; -- and junmp states when we get them
end if;
end if;
when CONVERTI NG =>
if DCLOCK = '0' then -- look for falling clock in converting node
DATA <= AN_DATA( CURRENT_BI T); -- put the data out on the data pin
CURRENT_BIT := CURRENT_BIT - 1; -- count data bits
if CURRENT_BIT = -1 then
STATE : = REPEATI NG; -- change state when they are all done
CURRENT_BIT : = 0; -- point to the LS bit for next state
end if;
end if;
when REPEATINC =>
if DCLOCK = '0' then -- look for falling clock in repeating node
DATA <= AN_DATA( CURRENT_BI T); -- put the data out on the data pin in reverse order
CURRENT_BIT := CURRENT_BIT + 1; -- count data bits
if CURRENT_BIT = 16 then
STATE : = TRI STATED; -- change state when they are all done
end if;
end if;
when TRI STATED =>
if DCLOCK = '0' then -- tri-state on each falling clock when finished
DATA <= 'U ;
end if;
case;

-- only fire the state machine on cl ock edges
-- if the CS has just gone |low wait 20nS before | ooking for next rising clock
-- if the CSis not low the state machine resets and output tri-states



