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Design and implementation of VGA waveforms
display system based on FPGA

ZHENG Zheng-bing

(School of Physics and Telecommunication Engineering, Shaanxi University of Technology,
Hanzhong 723000, China)

Abstract: In order to meet the graphics display application needs of the display terminal of the embed-
ded system, a universal VGA waveforms display system was proposed. According to the VGA display
principle, the system internal FPGA integrated A / D control module, dual-port RAM module and
VGA display control module. The dual-port RAM was used to complete the acquisition data cache,
the VGA display control module read the cached data, produced the standard VGA control timing sig-
nal, and then realized the graphical display of data. The test results show that the waveforms display
system based on FPGA can generate the correct timing of the VGA port and implement a stable dis-
play of the waveforms data. The system with independent intellectual property core is easy to trans-
plant and provides a better solution for the embedded visualization terminals based on FPGA.
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Fig. 1 Hardware block diagram of the system
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Fig. 3 Sequence diagram of level signal and vertical signal
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Fig. 4 Flow chart of waves data display
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module disp _

controller (vga _ clk, disp _ ena,

vcount, hcount,rd_data,rd_addr,disp_data) ;

input vga_clk; //25MHz B g

input disp_ena; /IR R A RE

input  [9:0 Jhcount; //VGA 7 H# T8
input [9:0]vcount; //VGA i 84
input  [8:0]rd_data; //PICAFAE 3 EHE
output [8:0]rd_add; / /W T AT fith 7 152 b ik

output [7:0]disp_data; //& /=% H
reg [8:0]rd data_r;

reg [8:0]rd _add_r;

reg [7:0]disp_data_r;

wire [8:0] vcount_r;

wire grid; / /7 WA B R
wire wave; /s bR

parameter WaveColor=8hlc; //#TEEi {05k
parameter GridColor=8h00; //HHA& & (4 22

parameter BackColor=8h2f; //&5tEi{0 %%
//A A RAM H ik
assign rd_add= hcount[8:0] — 9d32;
assign disp_data = disp_data_r;
assign vecount r = 9d479 — vcount[8:0];
[/ R
always @ (posedge vga clk)
begin
rd_data_r <<= rd_data; //8ifF F—ZI{H
end

assign wave = ((vcount_r >=rd_data_r) & &

(veount_r <<=rd_data)) || ((vcount r <<=rd_

data_r) & & (veount r >= rd_data));

/ /B R My 16 KRR L B — KA A 4 /)
¥ B /ME LG 8 B A
assign grid = ((Chcount[4:0]== 5d0) &&
(veount[1:0] ! = 2d1)) || Chcount[8:0] ==
9d320)
|| (veount[0] == 1b0) & & (hcount[2:0] =
= 3d0));
AT €/ 7% i
always @ (posedge vga_clk)
begin

if(wave & & disp_ena) //BRIEIE

disp_data_r <<=WaveColor;

else if (grid) / /B s WA
disp_data_r <<=GridColor;
else WATYNGCS 3
disp_data_r <<=BackColor;
end

endmodule
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