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VERILOG S
EH 1. RIS E & VerilogiRiR

module sync_vg
#(
parameter X_BITS=12,
Y_BITS=12

~\

input wire clk,

input wire reset,

input wire interlaced,

input wire [Y_BITS-1:0] v_total_O,
input wire [Y_BITS-1:0] v_fp_oO,
input wire [Y_BITS-1:0] v_bp_oO,
input wire [Y_BITS-1:0] v_sync_O,
input wire [Y_BITS-1:0] v_total_1,
input wire [Y_BITS-1:0] v_fp_1,
input wire [Y_BITS-1:0] v_bp_1,
input wire [Y_BITS-1:0] v_sync_1,
input wire [X_BITS-1:0] h_total,
input wire [X_BITS-1:0] h_fp,

input wire [X_BITS-1:0] h_bp,

input wire [X_BITS-1:0] h_sync,
input wire [X_BITS-1:0] hv_offset_0O,
input wire [X_BITS-1:0] hv_offset 1,
output reg vs_out,

output reg hs_out,

output reg de_out,

output reg [Y_BITS:0] v_count_out,
output reg [X BITS-1:0] h_count_out,
output reg [X BITS-1:0] x_out,
output reg [Y_BITS:0] y_out,
output reg field_out,

output wire clk_out

)

reg [X_BITS-1:0] h_count;
reg [Y_BITS-1:0] v_count;
reg field;

reg [Y_BITS-1:0] v_total;
reg [Y_BITS-1:0] v_fp;

reg [Y_BITS-1:0] v_bp;

reg [Y_BITS-1:0] v_sync;
reg [X_BITS-1:0] hv_offset;

assign clk_out = Iclk;

/* horizontal counter */
always @(posedge clk)
if (reset)
h_count <= 0;
else
if (h_count < h_total - 1)
h_count <= h_count + 1;
else
h_count <= 0;

/* vertical counter */
always @(posedge clk)
if (reset)
v_count <= 0;
else
if (h_count == h_total - 1)
begin
if (v_count == v_total - 1)
v_count <= 0;

else
v_count <= v_count + 1;
end
/* field */
always @(posedge clk)
if (reset)
begin
field <= 0;
v_total <= v_total_0;
v_Tp <= interlaced ? v_fp_1 : v_fp_0; // In the interlaced mode this value must be inverted as v_fp_1 is still in
fieldO
v_bp <= v_bp_0;
v_sync <= v_sync_0;
hv_offset <= hv_offset 0;

end
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else

if ((interlaced) && ((v_count == v_total - 1) && (h_count == h_total - 1)))

begin
field <= field + interlaced;
v_total <= field ? v_total_O : v_total_1;
v_Tp <= field ? v_fp_1 : v_fp_0; // This order is inverted as v_fp_1 is still in field0
v_bp <= field ? v_bp_0O : v_bp_1;
v_sync <= field ? v_sync_0 : v_sync_1;
hv_offset <= field ? hv_offset_0 : hv_offset_1;

end

always @(posedge clk)
if (reset)
{ vs_out, hs_out, de_out, field_out } <= 4%b0;
else begin
hs_out <= ((h_count < h_sync));
de_out <= (((v_count >= v_sync + v_bp) && (v_count <= v_total - v_fp - 1)) && \
((h_count >= h_sync + h_bp) && (h_count <= h_total - h_fp - 1)));

if ((v_count == 0) && (h_count == hv_offset))
vs_out <= 1"b1;

else if ((v_count == v_sync) && (h_count == hv_offset))
vs_out <= 1"b0;

/* H_COUNT_OUT and V_COUNT_OUT */
h_count_out <= h_count;
if (field)

v_count_out <= v_count + v_total_O;
else

v_count_out <= v_count;

/* X and Y coords — for a backend pattern generator */
x_out <= h_count - (h_sync + h_bp);
if (interlaced)

y_out <= { (v_count - (v_sync + v_bp)) , Field };
else

y_out <= { 1"b0, (v_count - (v_sync + v_bp)) };
field_out <= field;

end

endmodule
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module pattern_vg

#(
parameter B=8, // number of bits per channel
X_BITS=13,
Y_BITS=13,
FRACTIONAL_BITS = 12
)

(input reset, clk_in,

input wire [X_BITS-1:0] x,

input wire [Y_BITS-1:0] vy,

input wire vn_in, hn_in, dn_in,

input wire [B-1:0] r_in, g_in, b_in,

output reg vn_out, hn_out, den_out,

output reg [B-1:0] r_out, g_out, b_out,
input wire [X_BITS-1:0] total_active_pix,
input wire [Y_BITS-1:0] total_active_lines,
input wire [7:0] pattern,

input wire [B+FRACTIONAL_BITS-1:0] ramp_step);

reg [B+FRACTIONAL_BITS-1:0] ramp_values; // 12-bit fractional end for ramp values

always @(posedge clk_in)
begin
vn_out <= vn_in;
hn_out <= hn_in;
den_out <= dn_in;

if (reset)
ramp_values <= 0;
else if (pattern == 8"b0) // no pattern
begin
r_out <= r_in;
g_out <= g_in;
b_out <= b_in;
end
else if (pattern == 8"bl) // border
begin

if (dn_in && ((y == 12"b0) || (x == 12"b0) || (x == total_active_pix - 1) || (y == total_active_lines - 1)))

begin
r_out <= 8"hFF;
g_out <= 8"hFF;
b_out <= 8"hFF;

end

else

begin
r_out <= r_in;
g_out <= g_in;
b_out <= b_in;

end
end
else if (pattern == 8"d2) // moireX
begin
if ((dn_in) && x[0] == 1%bl)
begin

r_out <= 8"hFF;
g_out <= 8"hFF;
b_out <= 87hFF;
end
else
begin
r_out <= 8%bh0;
g_out <= 8"b0;
b_out <= 8%b0;
end
end
else if (pattern == 8"d3) // moireY
begin
ifT ((dn_in) && y[0] == 1"bl)
begin
r_out <= 8"hFF;
g_out <= 8"hFF;
b_out <= 87hFF;
end
else
begin
r_out <= 8%b0;
g_out <= 8"b0;
b_out <= 87b0;
end
end
else if (pattern == 8%d4) // Simple RAVP
begin
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r_out <= ramp_values[B+FRACTIONAL_BITS-1:FRACTIONAL_BITS];
g_out <= ramp_values[B+FRACTIONAL_BITS-1:FRACTIONAL_BITS];
b_out <= ramp_values[B+FRACTIONAL_BITS-1:FRACTIONAL_BITS];
if ((x == total_active_pix - 1) && (dn_in))
ramp_values <= 0;
else if ((x == 0) && (dn_in))
ramp_values <= ramp_step;
else if (dn_in)
ramp_values <= ramp_values + ramp_step;
end
end

endmodule
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module top_sync_vg_pattern

input wire clk_in,
input wire resetb,

output reg adv7511_hs, // HS output to ADV7511
output reg adv7511_vs, // VS output to ADV7511
output wire adv7511_clk, // ADV7511: CLK
output reg [35:0] adv7511_d, // data
output reg adv7511_de, // ADV7511: DE
input wire [5:0] pb
)s
/* */

/* SELECT ONE OF MODES: */
“define MODE_1080p
//"define MODE_1080i
//"define MODE_720p

~ifdef MODE_1080p /* FORMAT 16 */

parameter INTERLACED = 1%b0;
parameter V_TOTAL_O = 127d1125;
parameter V_FP_O = 12°d4;
parameter V_BP_O = 12°d36;
parameter V_SYNC_O = 12"d5;
parameter V_TOTAL_1 = 127dO;
parameter V_FP_1 = 127dO;
parameter V_BP_1 = 127dO;
parameter V_SYNC_1 = 127dO;
parameter H_TOTAL = 127d2200;
parameter H_FP = 127d88;
parameter H_BP = 127d148;
parameter H_SYNC = 127d44;
parameter HV_OFFSET_O = 127dO;
parameter HV_OFFSET_1 = 127dO;

parameter PATTERN_RAMP_STEP = 20"h0222;
parameter PATTERN_TYPE = 8%d4; // RAWP
//parameter PATTERN_TYPE = 8"dl; // OUTLINE
“endif

~ifdef MODE_1080i /* FORMAT 5 */

parameter INTERLACED = 1°bl;
parameter V_TOTAL 0 = 12"d562;
parameter V_FP_O = 127d2;
parameter V_BP_O = 127d15;
parameter V_SYNC_O = 12"d5;
parameter V_TOTAL_1 = 127d563;
parameter V_FP_1 = 127d2;
parameter V_BP_1 = 127d16;
parameter V_SYNC_1 = 12"d5;
parameter H_TOTAL = 127d2200;
parameter H_FP = 127°d88;
parameter H_BP = 127d148;
parameter H_SYNC = 127d44;
parameter HV_OFFSET_O0 = 127dO;
parameter HV_OFFSET_1 = 12"d1100;

parameter PATTERN_RAMP_STEP = 20"h0222; // 20"hFFFFF / 1920 act_pixels per line = 20"h0222
parameter PATTERN_TYPE = 8"d4; // RAWP

//parameter PATTERN_TYPE = 8"d1l; // OUTLINE

“endif

~ifdef MODE_720p /* FORMAT 4 */

parameter INTERLACED = 1°b0;
parameter V_TOTAL 0 = 127d750;
parameter V_FP_0 = 127d5;
parameter V_BP_0O = 127d20;
parameter V_SYNC_O = 12"d5;
parameter V_TOTAL_1 = 127do;
parameter V_FP_1 = 12"do;
parameter V_BP_1 = 127do;
parameter V_SYNC_1 = 127do;
parameter H_TOTAL = 127d1650;
parameter H_FP = 127d110;
parameter H_BP = 127d220;
parameter H_SYNC = 127d40;
parameter HV_OFFSET_O = 12°dO;
parameter HV_OFFSET_1 = 12°dO;

parameter PATTERN_RAMP_STEP = 20°h0333; // 20"hFFFFF / 1280 act_pixels per line = 20"h0333
//parameter PATTERN_TYPE = 8"dl; // BORDER.

parameter PATTERN_TYPE = 8"d4; // RAWP

“endif

wire reset;
assign reset = Iresetb;
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wire [11:0] x_out;
wire [12:0] y_out;
wire [7:0] r_out;
wire [7:0] g_out;
wire [7:0] b_out;

/* */
sync_vg #(-X_BITS(12), .Y_BITS(12)) sync_vg
(

-clk(clk_in),

.reset(reset),

-interlaced(INTERLACED),

.clk_out(), // inverted output clock - unconnected

.v_total_O(V_TOTAL_O),
.v_fp_O(V_FP_0),
.v_bp_O(V_BP_0),
-v_sync_0(V_SYNC_0),
.v_total_1(V_TOTAL_1),
.v_fp_1(V_FP_1),
.v_bp_1(V_BP_1),
-v_sync_1(V_SYNC_1),
-h_total (H_TOTAL),
-h_fp(H_FP),
-h_bp(H_BP),
-h_sync(H_SYNC),
-hv_offset_O(HV_OFFSET_0),
-hv_offset_1(HV_OFFSET_1),
.de_out(de),
.vs_out(vs),
.v_count_out(),
-h_count_out(),
.x_out(x_out),
.y_out(y_out),
-hs_out(hs),
.Field_out(field)

pattern_vg #(
.B(8), // Bits per channel
.X_BITS(12),
.Y_BITS(12),
-FRACTIONAL_BITS(12)) // Number of fractional bits for ramp pattern
pattern_vg (
.reset(reset),
.clk_in(clk_in),
-x(x_out),
.y(y_out[11:0]),
.vn_in(vs),
-hn_in¢hs),
.dn_in(de),
.r_in(8"h0), // default red channel value
.g_in(8"h0), // default green channel value
_.b_in(8"h0), // default blue channel value
-vn_out(vs_out),
-hn_out(hs_out),
.den_out(de_out),
.r_out(r_out),
.g_out(g_out),
-b_out(b_out),
.total_active_pix(H_TOTAL - (H_FP + H_BP + H_SYNC)), // (1920) // h_total - (h_fp+h_bp+h_sync)

.total_active_lines(INTERLACED ? (V_TOTAL O - (V.FP. O + V.BP_ 0 + V_SYNC 0)) + (V._TOTAL 1 - (V.FP 1 + V_BP_ 1 +

V_SYNC_1)) : (V_TOTAL_ O - (V_FP_0 + V_BP_O + V_SYNC_0))), // originally: 13"d480
-pattern(PATTERN_TYPE),
-ramp_step(PATTERN_RAMP_STEP));

assign adv7511_clk = ~clk_in;

always @(posedge clk_in)

begin
adv7511_d[35:24] <= { r_out, 47b0 };
adv7511_d[23:12] <= { g_out, 47b0 };
adv7511_d[11:0] <= { b_out, 47b0 };
adv7511_hs <= hs_out;
adv7511_vs <= vs_out;
adv7511_de <= de_out;

end

endmodule
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&84, ADV7511/ADV7511W/ADV751314
72 01 00 ; Set N Value(6144)

72 02 18 ; Set N Value(6144)

72 03 00 ; Set N Value(6144)

72 15 00 ; Input 444 (RGB or YCrCb) with Separate Syncs
72 16 61 ; 44_.1kHz fs, YPrPb 444

72 18 46 ; CSC disabled

72 40 80 ; General Control Packet Enable

72 41 10 ; Power Down control

72 48 48 ; Reverse bus, Data right justified
72 48 A8 ; Set Dither_mode - 12-to-10 bit

72 4C 06 ; 12 bit Output

72 55 00 ; Set RGB444 in AVinfo Frame

72 55 08 ; Set active format Aspect

72 96 20 ; HPD Interrupt clear

72 98 03 ; ADI required Write

72 98 02 ; ADI required Write

72 9C 30 ; ADI required Write

72 9D 61 ; Set clock divide

72 A2 A4 ; ADI required Write

72 43 A4 ; ADI required Write

72 AF 16 ; Set HDMI Mode

72 BA 60 ; No clock delay

72 DE 9C ; ADI required write

72 E4 60 ; ADI required Write

72 FA 7D ; Nbr of times to search for good phase
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Keith Jack, Video Demystified: A Handbook for the Digital
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