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-------------------------------------------------------------------------------

--

-- Forward Sub Box Module 

-- Written for 128-bit AES decryption project

-- Course: CSEE 4840 - Embedded System Design, Spring 2008

-- Authors: Shrivathsa Bhargav (sb2784)

-- Larry Chen (lc2454)

-- Abhinandan Majumdar (am2993)

-- Shiva Ramudit (syr9)

--

-- Last modified: 5-8-2008

-------------------------------------------------------------------------------

library IEEE;

use ieee.std_logic_1164.all;

use ieee.std_logic_unsigned.all;

-- Forwards SBox used for generating the round keys

entity sbox is

port (

it0, it1, it2, it3 : in std_logic_vector (7 downto 0);

ot0, ot1, ot2, ot3 : out std_logic_vector (7 downto 0)

);

end;

architecture sbox_arch of sbox is

type sbox_row_type is array (0 to 15) of std_logic_vector (7 downto 0);

type sbox_type is array (0 to 15) of sbox_row_type;

-- Details are hard coded into a rom

constant i_s_box : sbox_type :=

(

(x"63", x"7c", x"77", x"7b", x"f2", x"6b", x"6f", x"c5", x"30", x"01", x"67", x"2b",

x"fe", x"d7", x"ab", x"76"),

(x"ca", x"82", x"c9", x"7d", x"fa", x"59", x"47", x"f0", x"ad", x"d4", x"a2", x"af",

x"9c", x"a4", x"72", x"c0"),

(x"b7", x"fd", x"93", x"26", x"36", x"3f", x"f7", x"cc", x"34", x"a5", x"e5", x"f1",

x"71", x"d8", x"31", x"15"),

(x"04", x"c7", x"23", x"c3", x"18", x"96", x"05", x"9a", x"07", x"12", x"80", x"e2",

x"eb", x"27", x"b2", x"75"),

(x"09", x"83", x"2c", x"1a", x"1b", x"6e", x"5a", x"a0", x"52", x"3b", x"d6", x"b3",

x"29", x"e3", x"2f", x"84"),

(x"53", x"d1", x"00", x"ed", x"20", x"fc", x"b1", x"5b", x"6a", x"cb", x"be", x"39",

x"4a", x"4c", x"58", x"cf"),

(x"d0", x"ef", x"aa", x"fb", x"43", x"4d", x"33", x"85", x"45", x"f9", x"02", x"7f",

x"50", x"3c", x"9f", x"a8"),

(x"51", x"a3", x"40", x"8f", x"92", x"9d", x"38", x"f5", x"bc", x"b6", x"da", x"21",

x"10", x"ff", x"f3", x"d2"),

(x"cd", x"0c", x"13", x"ec", x"5f", x"97", x"44", x"17", x"c4", x"a7", x"7e", x"3d",

x"64", x"5d", x"19", x"73"),

(x"60", x"81", x"4f", x"dc", x"22", x"2a", x"90", x"88", x"46", x"ee", x"b8", x"14",

x"de", x"5e", x"0b", x"db"),
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(x"e0", x"32", x"3a", x"0a", x"49", x"06", x"24", x"5c", x"c2", x"d3", x"ac", x"62",

x"91", x"95", x"e4", x"79"),

(x"e7", x"c8", x"37", x"6d", x"8d", x"d5", x"4e", x"a9", x"6c", x"56", x"f4", x"ea",

x"65", x"7a", x"ae", x"08"),

(x"ba", x"78", x"25", x"2e", x"1c", x"a6", x"b4", x"c6", x"e8", x"dd", x"74", x"1f",

x"4b", x"bd", x"8b", x"8a"),

(x"70", x"3e", x"b5", x"66", x"48", x"03", x"f6", x"0e", x"61", x"35", x"57", x"b9",

x"86", x"c1", x"1d", x"9e"),

(x"e1", x"f8", x"98", x"11", x"69", x"d9", x"8e", x"94", x"9b", x"1e", x"87", x"e9",

x"ce", x"55", x"28", x"df"),

(x"8c", x"a1", x"89", x"0d", x"bf", x"e6", x"42", x"68", x"41", x"99", x"2d", x"0f",

x"b0", x"54", x"bb", x"16")

);

begin

ot0 <= i_s_box(conv_integer(it0(7 downto 4)))(conv_integer(it0(3 downto 0)));

ot1 <= i_s_box(conv_integer(it1(7 downto 4)))(conv_integer(it1(3 downto 0)));

ot2 <= i_s_box(conv_integer(it2(7 downto 4)))(conv_integer(it2(3 downto 0)));

ot3 <= i_s_box(conv_integer(it3(7 downto 4)))(conv_integer(it3(3 downto 0)));

end sbox_arch;
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-------------------------------------------------------------------------------

--

-- Expansion Keys Write Controller

-- Written for 128-bit AES decryption project

-- Course: CSEE 4840 - Embedded System Design, Spring 2008

-- Authors: Shrivathsa Bhargav (sb2784)

-- Larry Chen (lc2454)

-- Abhinandan Majumdar (am2993)

-- Shiva Ramudit (syr9)

--

-- Last modified: 5-8-2008

-------------------------------------------------------------------------------

library IEEE;

use ieee.std_logic_1164.all;

use ieee.std_logic_unsigned.all;

use ieee.std_logic_arith.all;

--Module for write-controller

entity write_controller is

port (

clk, en : in std_logic;

addr : out std_logic_vector(3 downto 0)

);

end;

architecture write_controller_arch of write_controller is

type state_type is (S0, S1);

signal state : state_type := S0;

signal t_addr : std_logic_vector(3 downto 0) := "1011";

begin

process (clk)

begin

if rising_edge(clk) then

case state is

-- First State - Store key in the SRAM

when S0 =>

if en = '1' then

if t_addr = "0000" then

state <= S1;

t_addr <= t_addr;

else

t_addr <= t_addr - '1';

end if;
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end if;

-- Second State - Select Key for calculation of round key

when S1 =>

if en = '1' then

state <= S1;

elsif en = '0' then

state <= S0;

t_addr <= "1011";

end if;

end case;

end if;

end process;

addr <= t_addr;

end write_controller_arch;
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-------------------------------------------------------------------------------

--

-- SD/MMC interface (SPI-style) for the Apple ][ Emulator

-- Written for 128-bit AES decryption project

-- Course: CSEE 4840 - Embedded System Design, Spring 2008

-- Authors: Shrivathsa Bhargav (sb2784)

-- Larry Chen (lc2454)

-- Abhinandan Majumdar (am2993)

-- Shiva Ramudit (syr9)

--

-- Originally authored by Stephen A. Edwards (sedwards@cs.columbia.edu)

--

-- Last modified: 5-8-2008

-------------------------------------------------------------------------------

library IEEE;

use IEEE.STD_LOGIC_1164.all;

use ieee.numeric_std.all; 

entity spi_controller is

port (

-- Bus interface signals

read : in std_logic;

write : in std_logic;

chipselect : in std_logic;

address : in unsigned (23 downto 0);

readdata : out unsigned (31 downto 0);

writedata : in unsigned (31 downto 0);

-- End of bus interface

CS_N : out std_logic := '1'; -- MMC chip select

MOSI : out std_logic; -- Data to card (master out slave in)

MISO : in std_logic; -- Data from card (master in slave out)

SCLK : out std_logic; -- Card clock

clk : in std_logic; -- System clock

reset : in std_logic);

end spi_controller;

architecture rtl of spi_controller is

type states is (RESET_STATE,

RESET_CLOCKS1,

RESET_CLOCKS2,

RESET_SEND_CMD0,

RESET_SEND_CMD1,

RESET_CHECK_CMD1,

RESET_SEND_SET_BLOCKLEN,

IDLE,

READ_BLOCK,
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READ_BLOCK_WAIT,

READ_BLOCK_DATA,

READ_BLOCK_CRC,

SEND_CMD,

RECEIVE_BYTE_WAIT,

RECEIVE_BYTE

);

signal state : states := RESET_STATE;

signal return_state : states;

signal sclk_sig : std_logic := '0';

signal counter : unsigned(7 downto 0) := (others => '0');

signal byte_counter : unsigned(31 downto 0) := (others => '0');

signal command : unsigned(55 downto 0) := (others => '1');

signal recv_byte : unsigned(7 downto 0);

signal CRC_byte : std_logic := '0';

signal start : std_logic := '0';

signal addr : unsigned(31 downto 0) := (others => '0');

signal eor : std_logic;

signal rec32bit : unsigned(31 downto 0);

signal bufAddr : integer;

signal bufResult : unsigned (31 downto 0);

signal bufCounter : unsigned(8 downto 0) := "000000000";

type ram_type is array (0 to 511) of unsigned(7 downto 0);

signal RAM : ram_type := (others => (others => '0'));

begin

SCLK <= sclk_sig;

process (clk)

begin

if rising_edge(clk) then

if reset = '1' then

readdata <= (others => '0');

else

if chipselect = '1' then

if address(0) = '1' then

if write = '1' then

start <= writedata(0);

end if;

elsif address(1) = '1' then

if write = '1' then

addr <= writedata;

end if;

elsif address(4) = '1' then

if read = '1' then

readdata <= "0000000000000000000000000000000" & eor;

end if;

elsif address(6) = '1' then

if write = '1' then

bufAddr <= to_integer(writedata);
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end if;

elsif address(7) = '1' then

if read = '1' then

readdata <= bufResult;

end if;

end if;

end if;

end if;

end if;

end process;

-- Give the data to the processor in 32 bit blocks

bufResult <= RAM(bufAddr) & RAM(bufAddr + 1) & RAM(bufAddr + 2) & RAM(bufAddr + 3);

fsm_ff : process(clk)

begin

if rising_edge(clk) then

if reset = '1' then

state <= RESET_STATE;

sclk_sig <= '0';

CS_N <= '1';

command <= (others => '1');

counter <= (others => '0');

byte_counter <= (others => '0');

eor <= '0';

else

case state is

when RESET_STATE =>

counter <= TO_UNSIGNED(160,8);

state <= RESET_CLOCKS1;

-- Output a series of clock signals to wake up the chip

when RESET_CLOCKS1 =>

if counter = 0 then

counter <= TO_UNSIGNED(32, 8);

CS_N <= '0';

state <= RESET_CLOCKS2;

else

counter <= counter - 1;

sclk_sig <= not sclk_sig;

end if;

when RESET_CLOCKS2 =>

if counter = 0 then

state <= RESET_SEND_CMD0;

else

counter <= counter - 1;

sclk_sig <= not sclk_sig;

end if;

-- Send CMD0 : GO_IDLE_STATE

when RESET_SEND_CMD0 =>
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command <= x"FF400000000095";

counter <= TO_UNSIGNED(55, 8);

return_state <= RESET_SEND_CMD1;

state <= SEND_CMD;

-- Send CMD1 : SEND_OP_CMD

when RESET_SEND_CMD1 =>

command <= x"FF410000000001";

counter <= TO_UNSIGNED(55, 8);

return_state <= RESET_CHECK_CMD1;

state <= SEND_CMD;

-- Wait for a response from the card

when RESET_CHECK_CMD1 =>

if recv_byte = x"00" then

state <= RESET_SEND_SET_BLOCKLEN;

else

state <= RESET_SEND_CMD1;

end if;

-- Set the block length of the card to 512 bytes

when RESET_SEND_SET_BLOCKLEN =>

command <= x"FF500000020001"; -- CMD16: SET_BLOCKLEN (512 bytes)

counter <= TO_UNSIGNED(55, 8);

return_state <= IDLE;

state <= SEND_CMD;

-- Idle until a start signal is sent

when IDLE =>

eor <= '1';

if start = '1' then

state <= READ_BLOCK;

eor <= '0';

end if;

-- Set the block read starting address

when READ_BLOCK =>

command <= x"FF51" & addr & x"01"; -- READ_SINGLE_BLOCK

counter <= TO_UNSIGNED(55, 8);

return_state <= READ_BLOCK_WAIT;

state <= SEND_CMD;

-- Wait for a 0 to signal the start of the block,

-- then read the first byte

when READ_BLOCK_WAIT =>

if sclk_sig = '1' and MISO = '0' then

state <= READ_BLOCK_DATA;

byte_counter <= x"000001FF"; -- Set the byte counter to 511 [0-> 511]

bufCounter <= (others => '0');

counter <= TO_UNSIGNED(7, 8);

end if;

sclk_sig <= not sclk_sig;
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-- Read bytes from the data until all the bytes have been read

-- If all bytes are read then we enter the READ_BLOCK_CRC state

when READ_BLOCK_DATA =>

if byte_counter = x"00" then

counter <= TO_UNSIGNED(7, 8);

return_state <= READ_BLOCK_CRC;

state <= RECEIVE_BYTE;

else

byte_counter <= byte_counter - 1;

return_state <= READ_BLOCK_DATA;

counter <= TO_UNSIGNED(7, 8);

state <= RECEIVE_BYTE;

end if;

when READ_BLOCK_CRC =>

counter <= TO_UNSIGNED(15, 8);

CRC_byte <= '1';

return_state <= IDLE;

state <= RECEIVE_BYTE;

-- Send the command.  Set counter=54 and return_state first

when SEND_CMD =>

if sclk_sig = '1' then

if counter = 0 then

state <= RECEIVE_BYTE_WAIT;

else

counter <= counter - 1;

command <= command(54 downto 0) & "1";

end if;

end if;

sclk_sig <= not sclk_sig;

-- Wait for a "0", indicating the first bit of a response.

-- Set return_state first

when RECEIVE_BYTE_WAIT =>

if sclk_sig = '1' then

if MISO = '0' then

recv_byte <= (others => '0');

counter <= TO_UNSIGNED(6, 8); -- Already read bit 7

state <= RECEIVE_BYTE;

end if;

end if;

sclk_sig <= not sclk_sig;

-- Receive a byte.  Set counter to 7 and return_state before entry

when RECEIVE_BYTE =>

if sclk_sig = '1' then

recv_byte <= recv_byte(6 downto 0) & MISO;

if counter = 0 then

state <= return_state;

-- Buffer all the data in RAM

if CRC_byte = '0' then

RAM(to_integer(bufCounter)) <= recv_byte(6 downto 0) & MISO;
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bufCounter <= bufCounter + 1;

-- Ignore bytes read after data block

else

eor <= '1';

CRC_byte <= '0';

end if;

else

counter <= counter - 1;

end if;

end if;

sclk_sig <= not sclk_sig;

when others => null;

end case;

end if;

end if;

end process fsm_ff;

-- Data sent to the SD Card, MSB first

MOSI <= command(55);

end rtl;
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-------------------------------------------------------------------------------

--

-- VGA/SRAM supercontroller

--  This module integrates the VGA and SRAM modules

-- Written for 128-bit AES decryption project

-- Course: CSEE 4840 - Embedded System Design, Spring 2008

-- Authors: Shrivathsa Bhargav (sb2784)

-- Larry Chen (lc2454)

-- Abhinandan Majumdar (am2993)

-- Shiva Ramudit (syr9)

--

-- Last modified: 5-8-2008

-------------------------------------------------------------------------------

library ieee;

use ieee.std_logic_1164.all;

use ieee.numeric_std.all;

entity vga_sram_supercontroller is

port (

reset : in std_logic;

CLOCK_50 : in std_logic;

signal chipselect : in std_logic;

signal write, read : in std_logic;

signal address : in std_logic_vector(20 downto 0);

signal readdata : out std_logic_vector(15 downto 0);

signal writedata : in std_logic_vector(15 downto 0);

signal byteenable : in std_logic_vector(1 downto 0);

VGA_CLK, -- Clock

VGA_HS, -- H_SYNC

VGA_VS, -- V_SYNC

VGA_BLANK, -- BLANK

VGA_SYNC : out std_logic; -- SYNC

VGA_R,

VGA_G,

VGA_B : out std_logic_vector(9 downto 0); -- R=G=B[9:0]

SRAM_DQ : inout std_logic_vector(15 downto 0);

SRAM_ADDR : out std_logic_vector(17 downto 0);

SRAM_UB_N, SRAM_LB_N : out std_logic;

SRAM_WE_N, SRAM_CE_N : out std_logic;

SRAM_OE_N : out std_logic

);

end vga_sram_supercontroller;

architecture vga_sram_supercontroller_arch of vga_sram_supercontroller is

signal address2 : std_logic_vector(17 downto 0) := "000000000000110010";
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signal readdata2 : std_logic_vector(15 downto 0);

signal go : std_logic := '1';

signal clk25 : std_logic := '0'; --25 MHz clock for the VGA controller

signal clock_div : unsigned(25 downto 0) := "00000000000000000000000000";

signal rectangle_from_vga : std_logic := '0';

signal readdata_from_sram : std_logic_vector(15 downto 0);

component de2_sram_controller is

port (

signal chipselect : in std_logic;

signal write, read : in std_logic;

signal address : in std_logic_vector(17 downto 0);

signal readdata : out std_logic_vector(15 downto 0);

signal writedata : in std_logic_vector(15 downto 0);

signal byteenable : in std_logic_vector(1 downto 0);

--From VGA

signal address2 : in std_logic_vector(17 downto 0);

signal readdata2 : out std_logic_vector(15 downto 0);

signal go : in std_logic; --Go from Nios

signal SRAM_DQ : inout std_logic_vector(15 downto 0);

signal SRAM_ADDR : out std_logic_vector(17 downto 0);

signal SRAM_UB_N, SRAM_LB_N : out std_logic;

signal SRAM_WE_N, SRAM_CE_N : out std_logic;

signal SRAM_OE_N : out std_logic

);

end component de2_sram_controller;

component de2_vga_raster is

port (

--    reset : in std_logic;

clk : in std_logic; -- Should be 25.125 MHz

-- SRAM signals

address_out : out std_logic_vector(17 downto 0);

data_in : in std_logic_vector(15 downto 0);

-- Rectangle

rectangle_out : out std_logic;

VGA_CLK, -- Clock

VGA_HS, -- H_SYNC

VGA_VS, -- V_SYNC

VGA_BLANK, -- BLANK

VGA_SYNC : out std_logic; -- SYNC

VGA_R,

VGA_G,
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VGA_B : out std_logic_vector(9 downto 0) -- R=G=B[9:0]

);

end component de2_vga_raster;

begin

--Generate a 25 MHz clock for the VGA (clock divider)

process (CLOCK_50)

begin

if rising_edge(CLOCK_50) then

clk25 <= not clk25;

end if;

end process;

vga: de2_vga_raster port map (

clk => clk25,

address_out => address2,

data_in => readdata2,

rectangle_out => rectangle_from_vga,

VGA_CLK => VGA_CLK,

VGA_HS => VGA_HS,

VGA_VS => VGA_VS,

VGA_BLANK => VGA_BLANK,

VGA_SYNC => VGA_SYNC,

VGA_R => VGA_R,

VGA_G => VGA_G,

VGA_B => VGA_B

);

sram: de2_sram_controller port map (

read => read,

chipselect => chipselect,

write => write,

address => address(17 downto 0),

readdata => readdata_from_sram,

writedata => writedata,

byteenable => byteenable,

address2 => address2,

readdata2 => readdata2,

go => go,

SRAM_DQ => SRAM_DQ,

SRAM_ADDR => SRAM_ADDR,

SRAM_UB_N => SRAM_UB_N,

SRAM_LB_N => SRAM_LB_N,

SRAM_WE_N => SRAM_WE_N,

SRAM_CE_N => SRAM_CE_N,

SRAM_OE_N => SRAM_OE_N

);

--Check for go signal
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process(CLOCK_50)

begin

if rising_edge(CLOCK_50) then

if address(19) = '1' then

if write = '1' then

go <= writedata(0);

end if;

end if;

if address(20) = '1' then --Are we inside the rectangle?

if read = '1' then

readdata <= "000000000000000" & rectangle_from_vga;

end if;

end if;

end if;

end process;

end vga_sram_supercontroller_arch;
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-------------------------------------------------------------------------------

--

-- Simple VGA raster display

-- Written for 128-bit AES decryption project

-- Course: CSEE 4840 - Embedded System Design, Spring 2008

-- Authors: Shrivathsa Bhargav (sb2784)

-- Larry Chen (lc2454)

-- Abhinandan Majumdar (am2993)

-- Shiva Ramudit (syr9)

--

-- Originally authored by Stephen A. Edwards (sedwards@cs.columbia.edu)

--

-- Last modified: 5-8-2008

-------------------------------------------------------------------------------

library ieee;

use ieee.std_logic_1164.all;

use ieee.std_logic_arith.all;

use ieee.std_logic_unsigned.all;

entity de2_vga_raster is

port (

clk : in std_logic; -- Should be 25.125 MHz

-- SRAM signals

address_out : out std_logic_vector(17 downto 0);

data_in : in std_logic_vector(15 downto 0);

-- Inside rectangle

rectangle_out : out std_logic;

VGA_CLK, -- Clock

VGA_HS, -- H_SYNC

VGA_VS, -- V_SYNC

VGA_BLANK, -- BLANK

VGA_SYNC : out std_logic; -- SYNC

VGA_R,

VGA_G,

VGA_B : out std_logic_vector(9 downto 0) -- R=G=B[9:0]

);

end de2_vga_raster;

architecture de2_vga_raster_arch of de2_vga_raster is

-- Video parameters

constant HTOTAL : integer := 800;

constant HSYNC : integer := 96;

constant HBACK_PORCH : integer := 48;

constant HACTIVE : integer := 640;

constant HFRONT_PORCH : integer := 16;

-1-



C:\Documents and Settings\Shiva Ramudit\Desktop\VHD Conversion\de2_vga_raster.vhd Saturday, May 10, 2008 4:09 PM

constant VTOTAL : integer := 525;

constant VSYNC : integer := 2;

constant VBACK_PORCH : integer := 33;

constant VACTIVE : integer := 480;

constant VFRONT_PORCH : integer := 10;

--Positioning the frame at the top-left of the screen

constant RECTANGLE_HSTART : integer := 0;

constant RECTANGLE_HEND : integer := 319;

constant RECTANGLE_VSTART : integer := 0;

constant RECTANGLE_VEND : integer := 239;

constant header : integer := 539;

-- Signals for the video controller

signal Hcount : std_logic_vector(9 downto 0); -- Horizontal position (0-800)

signal Vcount : std_logic_vector(9 downto 0); -- Vertical position (0-524)

signal EndOfLine, EndOfField : std_logic;

signal vga_hblank, vga_hsync,vga_vblank, vga_vsync : std_logic; -- Sync. signals

signal VGA_I : std_logic_vector(9 downto 0); -- Grayscale intensity (=R=G=B)

signal rectangle_h, rectangle_v, rectangle : std_logic; -- rectangle area

--RAM signals (to interface with the internally instantiated SRAM)

signal read : std_logic;

signal reset : std_logic := '0';

signal row : integer := 0;

signal col : integer := 0;

signal addr : integer := 0;

signal row_i, col_i : std_logic_vector(9 downto 0);

signal data : std_logic_vector(7 downto 0);

begin

-- Horizontal and vertical counters

HCounter : process (clk)

begin

if rising_edge(clk) then

if reset = '1' then

Hcount <= (others => '0');

elsif EndOfLine = '1' then

Hcount <= (others => '0');

else

Hcount <= Hcount + 1;

end if;

end if;

end process HCounter;
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EndOfLine <= '1' when Hcount = HTOTAL - 1 else '0';

VCounter: process (clk)

begin

if rising_edge(clk) then

if reset = '1' then

Vcount <= (others => '0');

elsif EndOfLine = '1' then

if EndOfField = '1' then

Vcount <= (others => '0');

else

Vcount <= Vcount + 1;

end if;

end if;

end if;

end process VCounter;

EndOfField <= '1' when Vcount = VTOTAL - 1 else '0';

-- State machines to generate HSYNC, VSYNC, HBLANK, and VBLANK

HSyncGen : process (clk)

begin

if rising_edge(clk) then

if reset = '1' or EndOfLine = '1' then

vga_hsync <= '1';

elsif Hcount = HSYNC - 1 then

vga_hsync <= '0';

end if;

end if;

end process HSyncGen;

HBlankGen : process (clk)

begin

if rising_edge(clk) then

if reset = '1' then

vga_hblank <= '1';

elsif Hcount = HSYNC + HBACK_PORCH then

vga_hblank <= '0';

elsif Hcount = HSYNC + HBACK_PORCH + HACTIVE then

vga_hblank <= '1';

end if;

end if;

end process HBlankGen;

VSyncGen : process (clk)

begin

if rising_edge(clk) then

if reset = '1' then

vga_vsync <= '1';

elsif EndOfLine ='1' then

if EndOfField = '1' then

vga_vsync <= '1';

elsif Vcount = VSYNC - 1 then
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vga_vsync <= '0';

end if;

end if;

end if;

end process VSyncGen;

VBlankGen : process (clk)

begin

if rising_edge(clk) then

if reset = '1' then

vga_vblank <= '1';

elsif EndOfLine = '1' then

if Vcount = VSYNC + VBACK_PORCH - 1 then

vga_vblank <= '0';

elsif Vcount = VSYNC + VBACK_PORCH + VACTIVE - 1 then

vga_vblank <= '1';

end if;

end if;

end if;

end process VBlankGen;

-- Rectangle generator

RectangleHGen : process (clk)

begin

if rising_edge(clk) then

if reset = '1' or Hcount = HSYNC + HBACK_PORCH + RECTANGLE_HSTART - 1 then

rectangle_h <= '1';

elsif Hcount = HSYNC + HBACK_PORCH + RECTANGLE_HEND - 1 then

rectangle_h <= '0';

end if;

end if;

end process RectangleHGen;

RectangleVGen : process (clk)

begin

if rising_edge(clk) then

if reset = '1' then

rectangle_v <= '0';

elsif EndOfLine = '1' then

if Vcount = VSYNC + VBACK_PORCH - 1 + RECTANGLE_VSTART then

rectangle_v <= '1';

elsif Vcount = VSYNC + VBACK_PORCH - 1 + RECTANGLE_VEND then

rectangle_v <= '0';

end if;

end if;

end if;

end process RectangleVGen;

rectangle <= rectangle_h and rectangle_v;

-- Registered video signals going to the video DAC

row <= conv_integer(Hcount) - (HSYNC + HBACK_PORCH + RECTANGLE_HSTART);

row_i <= conv_std_logic_vector(row,10);
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col <= conv_integer(Vcount) - (VSYNC + VBACK_PORCH + RECTANGLE_VSTART);

col_i <= conv_std_logic_vector(col,10);

addr <= (col * ((RECTANGLE_HEND - RECTANGLE_HSTART + 1) / 2)) + conv_integer(row_i(9 downto 1

)) + header when rectangle = '1' else

0;

address_out <= conv_std_logic_vector(addr,18);

data <= data_in(15 downto 8) when row_i(0) = '0' else

data_in(7 downto 0) when row_i(0) = '1' else

(others => '0');

VideoOut: process (clk, reset)

begin

if reset = '1' then

VGA_R <= "0000000000";

VGA_G <= "0000000000";

VGA_B <= "0000000000";

elsif clk'event and clk = '1' then

if rectangle = '1' then

VGA_R <= data & "00";

VGA_G <= data & "00";

VGA_B <= data & "00";

-- end if;

elsif vga_hblank = '0' and vga_vblank ='0' then

VGA_R <= "0000000000";

VGA_G <= "0000000000";

VGA_B <= "0000000000";

else

VGA_R <= "0000000000";

VGA_G <= "0000000000";

VGA_B <= "0000000000";

end if;

end if;

end process VideoOut;

VGA_CLK <= clk;

VGA_HS <= not vga_hsync;

VGA_VS <= not vga_vsync;

VGA_SYNC <= '0';

VGA_BLANK <= not (vga_hsync or vga_vsync);

--There's some slack on the right-edge and bottom edge of the screen

--This is to prevent Nios from attempting a 128-bit block into SRAM at the very right or bottom of the screen

--  and end up using the SRAM when the VGA wanders back into the image frame

rectangle_out <= '1' when ((col_i > RECTANGLE_VEND) or ((row_i > RECTANGLE_HEND) and (row_i <

(RECTANGLE_HEND + 256)))) else

                   '0';

end de2_vga_raster_arch;
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-------------------------------------------------------------------------------

--

-- SRAM Controller

--   This is, for the most part, taken from one of the labs

-- Written for 128-bit AES decryption project

-- Course: CSEE 4840 - Embedded System Design, Spring 2008

-- Authors: Shrivathsa Bhargav (sb2784)

-- Larry Chen (lc2454)

-- Abhinandan Majumdar (am2993)

-- Shiva Ramudit (syr9)

--

-- Last modified: 5-8-2008

-------------------------------------------------------------------------------

library ieee;

use ieee.std_logic_1164.all;

entity de2_sram_controller is

port (

signal chipselect : in std_logic;

signal write, read : in std_logic;

signal address : in std_logic_vector(17 downto 0);

signal readdata : out std_logic_vector(15 downto 0);

signal writedata : in std_logic_vector(15 downto 0);

signal byteenable : in std_logic_vector(1 downto 0);

--From VGA

signal address2 : in std_logic_vector(17 downto 0);

signal readdata2 : out std_logic_vector(15 downto 0);

signal go : in std_logic;

signal SRAM_DQ : inout std_logic_vector(15 downto 0);

signal SRAM_ADDR : out std_logic_vector(17 downto 0);

signal SRAM_UB_N, SRAM_LB_N : out std_logic;

signal SRAM_WE_N, SRAM_CE_N : out std_logic;

signal SRAM_OE_N : out std_logic

);

end de2_sram_controller;

architecture dp of de2_sram_controller is

begin

--All these when-else pairs are how the VGA_GO/NO Mux is implemented

SRAM_DQ <= writedata when write = '1' and go = '0' else

(others => 'Z');

readdata <= SRAM_DQ;

readdata2 <= SRAM_DQ when go = '1'; --else

--(others => '0');
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SRAM_ADDR <= address2 when go = '1' else

address;

SRAM_UB_N <= '0' when go = '1' else not byteenable(1);

SRAM_LB_N <= '0' when go = '1' else not byteenable(0);

SRAM_WE_N <= '1' when go = '1' else not write;

SRAM_CE_N <= '0' when go = '1' else not chipselect;

SRAM_OE_N <= '0' when go = '1' else not read;

end dp;
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