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library IEEE;

use IEEE.STD LOGIC 1164.ALL;

use IEEE.STD LOGIC ARITH.ALL;
use IEEE.STD LOGIC UNSIGNED.ALL;

-- This module dedicates for two DACs
entity CtrlAD5611 is
port (RESET : in std logic;
CLK : in std logic;
CONVST : in std logic;
DADatal : in std logic vector (9 downto 0);
DAData2 : in std logic vector (9 downto 0);
SYNC low : out std logic;
SCLK : out std logic;
SDIN1 : out std logic;
SDIN2 : out std logic
)i
end CtrlAD5611;
architecture Behavioral of CtrlAD5611 is
type LOAD STATE is (Idle, Loading);

signal ShiftRegl, ShiftReg2 : std logic_vector (15
downto 0);

signal SclkTimer : std logic_vector (3 downto 0);
signal SclkToggle : std logic;
signal STATEREG, NEXTSTATE : LOAD STATE;

begin

SCLK <= SclkToggle;
SDIN1 <= ShiftRegl (15);
SDIN2 <= ShiftReg2(15);

process (CLK, RESET) begin
if (RESET = 'l1') then
STATEREG <= Idle;
elsif (CLK'event and CLK='l') then
STATEREG <= NEXTSTATE;
end 1if;

end process;

process (STATEREG, CONVST, SclkTimer, SclkToggle)
begin

case STATEREG is
when Idle =>
if (CONVST = '1') then
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NEXTSTATE <= Loading;
else
NEXTSTATE <= Idle;
end if;
when Loading =>

if (SclkTimer = "1111" and SclkToggle = '0'")
then

NEXTSTATE <= Idle;
else
NEXTSTATE <= Loading;
end if;
when others =>
NEXTSTATE <= Idle;
end case;

end process;

-- Set chip select pin
process (CLK, RESET) begin
if (RESET = '1l') then
SYNC low <= '1';
elsif (CLK'event and CLK='1l') then
if (NEXTSTATE = Loading) then
SYNC low <= '0';
else
SYNC low <= '1';
end if;
end if;

end process;

-- Set SCLK internal signal w/16 times toggle
process (CLK, RESET) begin
if (RESET = 'l') then
SclkToggle <= '1";
elsif (CLK'event and CLK='l') then
if (STATEREG = Loading) then
SclkToggle <= not SclkToggle;
else
SclkToggle <= '1";
end 1if;
end if;

end process;

-- SCLK toggle timer
process (CLK, RESET) begin
if (RESET = '1l') then
SclkTimer <= "0000";
elsif (CLK'event and CLK='l') then

if (STATEREG = Loading and SclkToggle = '0'")
then
SclkTimer <= SclkTimer + 1;
end if;
end 1if;

end process;
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-- Data load registers
process (CLK, RESET) begin
if (RESET = '1l') then
ShiftRegl <= x"0000";
ShiftReg2 <= x"0000";

elsif (CLK'event and CLK='l') then
if (CONVST = '1l') then
ShiftRegl <= "00" & DADatal & "0000";
ShiftReg2 <= "00" & DAData2 & "0000";
elsif (STATEREG = Loading and SclkToggle =
then
ShiftRegl <= ShiftRegl (14 downto 0) & "0";
ShiftReg2 <= ShiftReg2 (14 downto 0) & "0";
end if;
end if;

end process;

end Behavioral;
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process (CLK, RESET) begin

if (RESET = '1l') then
DACtimer <= "000000";
CONVST <= '0"';
elsif (CLK'event and CLK='l') then
DACtimer <= DACtimer + 1;
if (DACtimer "111111") then
CONVST <= '1"';
else
CONVST <= '0';
end if;
end if;
end process;
-- For triangle waveform
process (CLK, RESET) begin
if (RESET = '1l') then
Resultl <= "0000000000";
elsif (CLK'event and CLK='l') then
if (CONVST = '1') then
if (UpDirection = '1') then
Resultl <= Resultl + 1;
else
Resultl <= Resultl - 1;
end 1if;
end if;
end if;
end process;
-- For triangle waveform
process (CLK, RESET) begin
if (RESET = 'l') then
UpDirection <= '1';
elsif (CLK'event and CLK='l') then
if (UpDirection = '1l' and Resultl = "1111111110")
then
UpDirection <= '0';
elsif (UpDirection = '0' and Resultl =
"0000000001") then
UpDirection <= '1';
end if;
end if;

end process;
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