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VESA MONITOR TIMING STANDARD

Adopted: 9/10/91 (VESA #901101A)

Resolution: 1024 x 768 at 60 Hz (non-interlaced)

EDID ID: DMT ID: 10h; STD 2 Byte Code: (61, 40)h; CVT 3 Byte Code: n/a
BIOS Modes: 104h, 105h, 116h, 117h, & 118h (4, 8, 15, 16, & 24 bpp)

Method: %% NOT CVT COMPLIANT #*#

Detailed Timing Parameters

Timing Name = 1024 x 768 (@ 60Hz;

Hor Pixels = 1024; /f Pixels

Ver Pixels = 768; /l Lines

Hor Frequency = 48.363; /l kHz = 207usec / line

Ver Frequency = 60.004; /l Hz = 167 msec / frame

Pixel Clock = 65.000; IMHe = 154 nsec +0.5%
Character Width =8 M Pixels = 1231 nsec

Scan Type = NONINTERLACED; /fHPhase = 51%
Hor Sync Polanty = NEGATIVE; // HBlank = 23.8% of HTotal

Ver Sync Polanty = NEGATIVE; // VBlank = 4. 7% of VTotal

Hor Total Time = 20.677; Husec) = 168 chars = 1344 Pixels
Hor Addr Time = 15.754; Husec) = 128 chars = 1024 Pixels
Hor Blank Start = 15.7%4; Husec) = 128 chars = 1024 Pixels
Hor Blank Time = 4023 Husec) = 40 chars = 320 Pixels
Hor Sync Start = 16.123; M (usec) = 131 chars = 1048 Pixels
/' H Right Border = 0.000; M (usec) = 0 chars = 0 Pixels
//HFront Poch = 0.369; H(usec) = 3 chas = 24 Pixels
Hor Sync Time = 2.092; M (usec) = 17 chas = 136 Pixels
/' H Back Porch = 2462 M (usec) = 20 chars = 160 Pixels
/I H Left Border = (.000; Musec) = 0 chars = 0 Pixels
Ver Total Time = |6.666; M imsec) = 806 lines HT —{ 1.06xHA)
Ver Addr Time = 15.880; M msec) = 768 lines =398
Ver Blank Start = |5.880; M imsec) = 768 lines

Ver Blank Time = ().786; M {msec) = 38 lines

Ver Sync Start = 15.942; Himsec) = 771 lines

'V Bottom Border = 0.000: Hmsec) = 0 lines

'V Front Porch = (.062; f{msee) = 3 lines

Ver Sync Time = 0.124; M (msec) = 6 lines

'V Back Porch = ().600; M (msec) = 29 lines

'V Top Border = (0.000; M (msec) = 0 lines
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“timescale 1ns / 1ps

“define UD #1

module vga test(

input

input

output
output
output
output
output

)5

parameter
parameter
reg de_out
parameter
parameter
parameter
parameter
parameter
parameter
parameter
parameter
parameter
parameter
parameter
parameter
parameter
parameter
parameter

localparam
localparam
localparam
localparam
localparam
localparam
localparam
localparam

reg [X_WID

X_WIDTH
Y_WIDTH

clk ,

rstn ,
reg
reg
regl[3:
regl[3:
regl[3:

vs_out
hs_out
@]r_out
0]g out
0]b_out

= 4'd12;
= 4'd12;

V_TOTAL
V_TB
V_BB
V_FP
V_BP
V_SYNC
V_ACT

H_TOTAL
H_LB
H_RB
H_FP
H_BP
H_SYNC
H_ACT

HV_OFFSET

12'de;
12'de;
12'd3;
12'd29;

12'de;
12'de;

12'd24;

12

H_ACT_ARRAY_©
H_ACT_ARRAY_1
H_ACT_ARRAY_2
H_ACT_ARRAY_3
H_ACT_ARRAY_4
H_ACT_ARRAY_5
H_ACT_ARRAY_6
H_ACT_ARRAY_7

TH-1:0]

12'd6;
12'd768;
12'd1344;

12'd160;
12'd136;

12'd1024;

'do;

12'd8e6;

H_ACT/S8;

2* (H_ACT/8);
3% (H_ACT/8);
4* (H_ACT/8);
5% (H_ACT/8);
6* (H_ACT/8);
7* (H_ACT/8);
8* (H_ACT/8);

h_count 'de;



reg [Y_WIDTH-1:0] v_count = 'de;

reg [X_WIDTH-1:0] x_act = 'de;
reg [Y_WIDTH-1:0] y_act = 'de;
reg hs ;
reg vs ;
reg de ;

U PLL PLL_PIX (
.clkoute(pix_clk), // output
.lock(lock), // output
.clkinl(clk) // input
)s

/* horizontal counter */
always @(posedge pix_clk)

begin
if (!rstn)
h_count <= "UD 0;
else
begin
if (h_count < H_TOTAL - 1)
h _count <= "UD h_count + 1;
else
h_count <= "UD 0;
end
end

/* vertical counter */
always @(posedge pix_clk)

begin
if (!rstn)
v_count <= “UD @;
else
if (h_count == H_TOTAL - 1)
begin
if (v_count == V_TOTAL - 1)
v_count <= “UD @;
else
v_count <= "UD v_count + 1;
end

end



always @(posedge pix_clk)
begin
if (!rstn)
hs <= "UD 1'be;
else
hs <= "UD ((h_count < H_SYNC));
end

always @(posedge pix_clk)
begin
if (!rstn)
vs <= "UD 4'bo;
else
begin
if (v_count == 0)
vs <= "UD 1'b1;
else if (v_count == V_SYNC)
vs <= "UD 1'b0;
else
vs <= "UD vs;
end
end

always @(posedge pix_clk)
begin
if (!rstn)
de <= "UD 1'bo;
else
de <= (((v_count >= V_SYNC + V_BP + V_TB) && (v_count <= V_TOTAL - V_FP
- V.BB - 1)) & ((h_count >= H_SYNC + H BP + H_LB) & (h_count <= H_TOTAL - H_FP - H_RB
- 1)));

end

// active pixels counter output
always @(posedge pix_clk)
begin
if (!rstn)
x_act <= "UD 'de;
else
begin
/* X coords - for a backend pattern generator */
if(h_count > (H_SYNC + H_ BP + H_LB - 1'b1))
x_act <= "UD (h_count - (H_SYNC + H_BP+ H_LB));
else



x_act <= "UD 'de;
end
end

always @(posedge pix_clk)
begin
if (!rstn)
y_act <= "UD 'de;
else
begin
/* Y coords - for a backend pattern generator */
if(v_count > (V_SYNC + V.BP + V.TB - 1'b1))
y_act <= "UD (v_count - (V_SYNC + V_BP + V_TB));
else
y_act <= "UD 'de;
end
end

always @(posedge pix_clk)
begin
vs_out <= “UD vs;
hs out <= “UD hs;
de_out <= “UD de;
end

always @(posedge pix_clk)
begin
if (de)
begin
if(x_act < H_ACT_ARRAY_0)
begin
r_out <= 4'hf;
g_out <= 4'hf;
b out <= 4'hf;
end
else if(x_act < H_ACT_ARRAY_1)
begin
r_out <= 4'hf;
g_out <= 4'hf;
b out <= 4'he;
end
else if(x_act < H_ACT_ARRAY_2)
begin
r_out <= 4'h0;



end

end

g_out <= 4'hf;
b out <= 4'hf;
end
else if(x_act < H_ACT_ARRAY_3)
begin
r_out <= 4'h0;
g out <= 4'hf;
b out <= 4'he;
end
else if(x_act < H_ACT_ARRAY_4)
begin
r_out <= 4'hf;
g out <= 4'ho;
b out <= 4'hf;
end
else if(x_act < H_ACT_ARRAY_5)
begin
r_out <= 4'hf;
g out <= 4'ho;
b out <= 4'he;
end
else if(x_act < H_ACT_ARRAY_6)
begin
r_out <= 4'h0;
g out <= 4'ho;
b out <= 4'hf;
end
else
begin
r_out <= 4'h5;
g out <= 4'h5;
b out <= 4'h5;
end

else

begin

end

endmodule

r_out <= 4'he;
g out <= 4'ho;
b out <= 4'he;
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