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--1. SPI_MODES="xx" & & NI
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-3, SPI_WR=0'
-4, SPI_WR="1l'
--5. SPI_WR="0'
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--16bit ALK 2%16*4*CLKS
--24bit ALK 2%24*4*CLKS
--6. DBINOUTS="XXXXXXXXXXXXXXXXXXXXXXXX" HT AN — AN 5 1) 5
library ieee;
use ieee.std logic_1164.all;
use ieee.std logic_unsigned.all;

entity SPI_interface is

port(CLKS ;in std_logic; --JEHE R B
LCD_SCLS :out std_logic;--SPI &SIl 8h, AT AL
LCD_SDIS :out std_logic;--SP1 £ 4 5 47 4 Hi 11
SPI_MODES ;in std_logic_vector(1 downto 0);
- AR A

--"01"is 8bit trans mode
--"10"is 16bit trans mode
--"11"is 24bit trans mode
SPI_WR iin std_logic; --J& 2l H K IE(E 5
DBINOUTS ;in std_logic_vector(23 downto 0));
-1 R IREAE AT R T



--8bit mode use DBINOUTS(7 downto 0)

--16bit mode use DBINOUTS(15 downto 0)

--24bit mode use DBINOUTS(23 downto 0)
end;

architecture SPI_interface_behav of SPI_interface is
signal DBSBIT _reg :std_logic_vector(7 downto 0); --8bit  H4fE #1777 17 4%

signal DB16BIT reg  :std_logic_vector(15 downto 0);--16bit %5 #1725 17 2%
signal DB24BIT reg  :std_logic_vector(23 downto 0);--24bit 5 #1725 17 2%

signal counter4 :std_logic_vector(3 downto 0); -S4 ik b 7= Ak - H 2%
signal counter4s :std_logic_vector(1 downto 0); --SPI i A il 4 2%

signal counter8 :std_logic_vector(4 downto 0); --8bit  SPI s[4 il |- K s
signal counter16 :std_logic_vector(5 downto 0); --16bit SPI I gz il 1%k 2%
signal counter24 :std_logic_vector(5 downto 0); --24bit SPI I gz il 1%k 2%
signal shift :std_logic;-- A4 A7 I S ik

signal LCD_SCLSS std_logic;--SPI i 4l R AE(5 5

signal LCD_SCLSSS :std_logic;--JoAHAZ ] SPI JEAE R £

signal LCD_SCLSS8 :std_logic;--8bit  SPI I 45 5
signal LCD_SCLSS16 :std_logic;--16bit SPI I £ {5 &
signal LCD_SCLSS24 :std_logic;--24bit SPI I 85 &

signal LCD_SDIS_8BIT :std_logic;--8bit SPI 4 f5 5
signal LCD_SDIS_16BIT :std_logic;--16bit SPI %415 5
signal LCD_SDIS_24BIT :std_logic;--24bit SPI %415 5

begin

-~ B AT B i L R PR

ul:process(LCD_SDIS 8BIT,LCD_SDIS_16BIT,LCD_SDIS 24BIT,SPI_MODES)

begin

if SPI_MODES="01" then -1 8bit  HIATHH i
LCD_SDIS<=LCD_SDIS_8BIT;

elsif SPI_MODES="10"then --£4% 16bit {754 H
LCD_SDIS<=LCD_SDIS_16BIT;

elsif SPI_MODES="11"then --&#¢ 24bit H 175 HIH
LCD_SDIS<=LCD_SDIS_24BIT;

else LCD_SDIS<="1",

end if;

end process;



R kb AR
u2:process(CLKS)
begin
if CLKS="1" and CLKS'event then
if counter4="0011" then
counter4<="0000";

shift  <="1";

else counterd<=counter4+1;
shift  <='0;

end if;

end if;

end process;

--SPI N BIRAAE  FITCAHRS 1 SP1 HEE I ey 4= 5 ke
u3:process(CLKS)
begin
if CLKS="1" and CLKS'event then

if counter4s<"11" then

counter4s<=counter4s+1;

else counter4s<="00";

end if;
end if;
LCD_SCLSS<=counter4s(0); --SPI I 4fRAEf5 5
LCD_SCLSSS<=counter4s(1); -- JCHIFE 1) SPI JFEHE ;£
end process;

--SP1 IS by H AR
ud:process(LCD_SCLSS8,LCD_SCLSS16,LCD_SCLSS24,SPI_MODES)
begin
if SPI_MODES="01" then

LCD_SCLS<=LCD_SCLSS8; --iZ#¥f 8bit SPI i fffii =\
elsif SPI_MODES="10" then

LCD_SCLS<=LCD_SCLSS16; -+ 16bit SP1 I 5=
elsif SPI_MODES="11" then

LCD_SCLS<=LCD_SCLSS24; -+ 24bit SP1 I £ =
else LCD_SCLS<="1"
end if;
end process;

--8bit SPI I Bl R AL/ At
counter8_u:process(LCD_SCLSS)
begin

if SPI_WR="1" then



counter8<="10001";
elsif LCD_SCLSS="1"and LCD_SCLSS'event then
if counter8>0 then
counter8<=counter8-1;
LCD_SCLSS8<=LCD_SCLSSS;
end if;
end if;
end process;

--16bit SPI ISR AR A B R
counterl6_u:process(LCD_SCLSS)
begin
if SPI_WR="1" then
counter16<="100001";
elsif LCD_SCLSS="1"and LCD_SCLSS'event then
if counter16>0 then
counterl6<=counterl6-1;
LCD_SCLSS16<=LCD_SCLSSS;
end if;
end if;
end process;

--24bit SPI IR AR A s R
counter24_u:process(LCD_SCLSS)
begin
if SPI_WR="1" then
counter24<="110011";
elsif LCD_SCLSS="1"and LCD_SCLSS'event then
if counter24>0 then
counter24<=counter24-1;
if (counter24="000000")or(counter24="000001")or
(counter24="110011")or(counter24="000010")then
LCD_SCLSS24<="0";
else
LCD_SCLSS24<=LCD_SCLSSS;
end if;
end if;
end if;
end process;

--8bit K dhi #o A7 Ak
DB8BIT_U:process(shift,SPI_WR,DBINOUTS)
begin

if SPI_WR="1" then



DB8BIT _reg<=DBINOUTS(7 downto 0);
else
if shift="1" and shift'event then
LCD_SDIS_8BIT<=DB8BIT_reg(0);
DB8BIT _reg(6 downto 0)<=DB8BIT_reg(7 downto 1);
end if;
end if;
end process;

--16bit H s % A Bk
DB16BIT_U:process(shift,SPI_WR,DBINOUTS)
begin
if SPI_WR="1" then
DB16BIT_reg(15 downto 0)<=DBINOUTS(15 downto 0);
else
if shift="1" and shift'event then
LCD_SDIS_16BIT<=DB16BIT_reg(0);
DB16BIT_reg(14 downto 0)<=DB16BIT_reg(15 downto 1);
end if;
end if;
end process;

--24bit E A FE AL
DB24BIT_U:process(shift,SPI_WR,DBINOUTS)
begin
if SPI_WR="1" then
DB24BIT_reg(23 downto 0)<=DBINOUTS(23 downto 0);
else
if shift="1" and shift'event then
LCD_SDIS_24BIT<=DB24BIT_reg(0);
DB24BIT_reg(22 downto 0)<=DB24BIT _reg(23 downto 1);
end if;
end if;
end process;
end;
T Vi K
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Flow Status Successful - Tue May 15 09:07:05 2005

Huartus IT ¥ersion B.1 Build 201 11/27/2006 5J Full ¥ersion
Rewision Hame SFI_interface
Top—lewvel Entity Hame SPI_interface
Family Cyelone IT
Device EF2CST144C8
Timing Models Final
Met timing requirements Yes
Total logic elements 154 F 4,808 (3 % )
Total combinational functions 154 / 4,808 (3 % )
Dedicated logic registers T3 /S 4,806 (2 %)
Total registers T3
Total pins 30/ 89 (34 %)
Total wirtual pins u]
Total memory bits 0/ 119,808 (0 % )
Embedded Multiplier 9-hit element= O J 26 (0 % 1
Total FLLs 0/ 200%)
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