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(Design and Implementation of VGA Controller on FPGA)
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JeueU1auT9A (Synchronous Signal)
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Horizontal (in Pixels) Vertical (in Lines) total total
Format Active|Front  |Sync [Back |Active|Front |Sync (Back |Horizontal | Vertical |Pixel Clock
frame|Video |Porch  |Pulse |Porch |Video |Porch |Pulse [Porch | (in Pixels) | (in Lines) | (MHz)

640x480,60Hz 60| 640 16| 96/ 48] 480 11 2| 31 800 524 25.152
640x480,50Hz 50 640 16| 96/ 48] 480 11 2| 31] 800 524 20.96
640x480,100Hz] 100 640 16| 96/ 48] 480 11 2| 31 800 524 41.92
%30
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VGA Timings

The followmg table lists timing values for several popular resolutions.

. Horizontal (in Pixels) Vertical (in Lines)

Format Pu(;ﬁlzgck Active | Front | Sync | Back | Active | Front | Sync | Back

Video | Porch | Pulse | Porch| Video | Porch | Pulse | Porch
640x480. 60Hz |25.175 640 16 96 48 480 11 2 31
640x480. 72Hz |31.500 640 24 40 128 [480 9 3 28
640x480. 75Hz |31.500 640 16 96 48 480 11 2 32
640x480. 85Hz |36.000 640 32 48 112|480 1 3 25
800x600_ 56Hz |38.100 300 32 128 |128 |600 1 4 14
800x600. 60Hz |40.000 300 40 128 |88 600 1 4 23
800x600. 72Hz |50.000 300 56 120 |64 600 37 ] 23
800x600. 75Hz |49.500 300 16 80 160 |600 1 2 21
B00x600. 85Hz |56.250 300 32 64 152|600 1 3 27
1024x768, 60Hz | 65.000 1024 (24 136 |1600 |768 3 ] 29
1024x768, 70Hz | 75.000 1024 (24 136 |144 |768 3 ] 29
1024x768, 75Hz | 78.750 1024 (16 96 176|768 1 3 28
1024x768, 85Hz | 94.500 1024 (48 96 208 |768 1 3 36
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library ieee;
use ieee.std_logic_1164.all;
use ieee.numeric_std.all;

entity vga_sync is

port (clk, rst_n: in std_logic;
hsync : out std_logic;
h_on_p : out std_logic;
vsync : out std_logic;
v_on_p : out std_logic;
row : out natural;
col : out natural

)i
end vga_sync;

architecture arch of vga_sync is
constant HF: integer:= 16; -- hsync front porch
constant HR: integer:= 96; -- hsync retrace
constant HB: integer:= 48; -- hsync back porch
constant HD: integer:= 640; -- horizontal display

constant VF: integer:= 11; -- vsync front porch
constant VR: integer:= 2; -- vsync retrace
constant VB: integer:= 31; -- vsync back porch
constant VD: integer:= 480; -- vertical display

signal v_freq, h_freq: std_logic;
signal v_on, h_on: std_logic;
signal reset: std_logic;

signal x : natural := 0;
signal y : natural := 0;
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begin
-- Frequency dividre--
DIVIDER1 : entity work.DIVIDER
generic map(fin => 50000000,
fout => 21000000)
port map (CLK=>clk,
Q => h_freq);

reset <= not rst_n;
row <=y;

col <= x;

h_on_p <= h_on;
v_on_p <=v_on;

-- Process begin —
--------- Process msafudyana HOr sync uaz dyapat ON/OFF Pixel Tummisiy-———

h_gen: process(h_freq,reset)
variable h_count : natural := 0;
begin
if(reset = '1") then h_count := 0; end if;
if h_freq'event and h_freq = '1' then

if h_count <= HF then
h_on <="0";
hsync <="1";

elsif (h_count > HF) and (h_count <= HF+HR) then
h_on <="0";
hsync <="0";

elsif (h_count > HF+HR) and (h_count <= HF+HR+HB) then
h_on <="0";
hsync <="1";

elsif (h_count > HF+HR+HB) and (h_count <= HF+HR+HB+HD) then
h_on <="1';
hsync <="1";

elsif (h_count > HF+HR+HB+HD) then
h_count := 0;
h_on <="0";
hsync <="1";

end if;

h_count := h_count + 1;

end if;
end process;

--------- Process msafudganu Ver sync uaz dyana ON/OFF Pixel Tununfg -
v_gen: process(h_on,h_freq,reset)
variable v_count : natural := 0;
begin
if(reset = '1") then v_count := 0; end if;
if h_on'event and h_on = '0' then
if v_count <= VF then
v_on <="'0";
vsync <="1';
elsif (v_count > VF) and (v_count <= VF+VR) then
v_on <="'0";
vsync <="0";
elsif (v_count > VF+VR) and (v_count <= VF+VR+VB) then
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v_on <="0";

vsync <="1";
elsif (v_count > VF+VR+VB) and (v_count <= VF+VR+VB+VD) then
v_on <="1l";

vsync <= "1%

elsif (v_count > VF+VR+VB+VD) then
v_count := 0;
v_on <="0";
vsync <="1";

end if;

v_count :=v_count + 1;

end if;
end process;

Xy_gen: process(v_on,reset)
begin

if h_freq'event and h_freq = '1' then
if((h_on="0") and (v_on='0")) then

x<=0;
y<=0;
elsif((h_on="1"and (v_on='1")) then
X <= X+1;
if(x>=639) then
X <=0;
y <=y+1;
if(y>=479) then
y<=0;
end if;
end if;
end if;
end if;
end process;
end arch;

A19819 WUUT 1 a3 19EmasNELAIILIN 50x50 pixel NAILULS row = 50 col = 50 WuNAIEY

-- Engineer:  Narong Buabthong

-- Create Date: 12/12/2015

-- Design Name: :VGA Controller

-- Module Name: : Pixel Generator and top module type 1
library ieee;

use ieee.std_logic_1164.all;

use ieee.numeric_std.all;

entity vga_controller is

port (clk, rst_n: in std_logic;
hsync : out std_logic;
vsync : out std_logic;
r_pin : out std_logic;
g_pin : out std_logic;
b_pin : out std_logic
),
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end vga_controller;

architecture arch of vga_controller is
signal x : natural := 0;
signal y : natural := 0;
signal h_on : std_logic;
signal v_on : std_logic;
signal s_r : std_logic;
signal s_g : std_logic;
signal s_b : std_logic;

————————— wansiady Tuga Sync Generator -------------
vga_sync : entity work.vga_sync
port map (clk => clk,
rst_n =>rst_n,
hsync => hsync,
h_on_p => h_on,
VSync => vsync,
v_on_p =>v_on,
row =>y,
col =>x);

--------- Process asasvdeayaunan pixel R G uag B lunaazsiwiniug (row, col)
-- Gen pixel --

r_pin <=s_rand h_on and v_on;

g_pin <=s_g and h_on and v_on;

b_pin <=s_gand h_on and v_on;

gen_pix: process(clk,x,y)

begin
if clk'event and clk = '1' then
if ((x>=50) and (x<100) and (y>=50) and (y<100)) then
s r<="1"
s.g<="'0%
s_b<="0,
else
s r<="1"
s_ g<="1%
s b<="1",
end if;
end if;
end process;
end arch;

VGA_Controller.ucf
NET "clk" TNM_NET = clk;
TIMESPEC TS_clk = PERIOD "clk" 50 MHz HIGH 50%;

NET "clk" LOC = P56 | IOSTANDARD = LVTTL;
NET "rst_n" LOC = P38 | PULLUP;

NET "hsync" LOC = P33 | IOSTANDARD = LVTTL;
NET "vsync" LOC = P30 | IOSTANDARD = LVTTL;
NET "r_pin" LOC = P51 | IOSTANDARD = LVTTL;
NET "g_pin" LOC = P41 | IOSTANDARD = LVTTL;
NET "b_pin" LOC = P35 | IOSTANDARD = LVTTL;
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