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Characters and Images VGA Display System Based on SOPC Technology
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Abstract: To solve the localization that VGA display system based on computer or ASIC
lacks portability and modification, a novel VGA display system to display any characters and
images was designed under PS/2 keyboard control, which is based on user custom kernel
SOPC technology. In FPGA, a 32-bits NIOS ][ hardcore was built, main program was com-
piled with C language, and a AVALON BUS was used to connect the external drive control-
ler and basic PIO interface, combined with VGA controller which composed by VGA timing
module and buffers, the software part was completed through the above. Hardware platform
is consisted of basic hardware circuit, external memory chips, PS/2 keyboard, VGA inter-
face and UART circuit. The system finally achieved the migration of SOPC kernel and func-
tion of displaying character and image on CRT monitor under PS/2 keyboard control.
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Fig. 1 Structure of the overall system
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Fig. 5 Timing diagram of line and field scan
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Table 1 Timing requirements of the line scan (unit: pixel)
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assign video_on_int = video_on_h &.&. video_
on_v;
assign pixel_clock = pixel_clock_int;

assign video_on = video_on_int;
assign horiz_sync_out = horiz_sync;
assign vert_sync_out = vert_sync;
assign red_out = red & &. video_on_int;
assign green_out=green & &. video_on_int;
assign blue_out = blue & & video_on_int;
always (@ (posedge pixel_clock_int)
begin
if (h_count == H_end_count)
h_count <<= 0;
else h_count <= h_count + 1;
if (h_count<X=H_sync_high&&.
h_count™=H_sync_low) -+
horiz_sync <= 0;

else horiz_sync <<= 1;
if (v_count™>=V_end_count&.&.
h_count™>=H_sync_low)
v_count <= 0;
else if (h_count == H_sync_low)
v_count <= v_count + 1;
if (v_count<C=V_sync_high&. &
v_count>=V_sync_low)
vert_sync <= 0;
else vert_sync <= 1;
if (h_count < H_pixels_across)
begin
video_on_h <<= 1;
pixel_column <= h_count;
end
else video_on_h <= 0;
if (v_count <<= V_pixels_down)
begin
video_on_v <<= 1;
pixel_row <= v_count;
end
else video_on_v <<= 0;
end
endmodule
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void main_loop(alt_up_ps/2 * ps2_kb)

{KB_CODE_TYPE decode_mode;

alt_u8 data;
char ascii;
while(1)

{if(ps2_decode_scancode(ps2_kb, & deco
de_mode, &.data, &ascii) = 0 )
{if(decode_mode==KB_ASCII_MAKE_

CODE&.&.1S_CHAR (ascii))
{ printf("VGA display character
%c\n", ascii);
vga_disp_char(ascii) ;
}
else if (decode_mode==KB_BINARY_
MAKE_CODE&.&.data= = ASCII_SPACE)
{printf ("VGA display clear screen\n");
vga_clear( );

}
else if(decode_mode==KB_BINARY_
MAKE_CODER&. &.data= = ASCII_ENTER)
{printf("VGAdispay pre-loaded image\n") ;
vag_disp_img( );

)

int main( )

{ alt_up_ps2_dev * ps2;

printf("Initializings+*\n") ;
initialize_ps2(ps2) ;
initialize_vga( ) ;
if(ps2->>decice_type == PS2_KEYBOARD)
{printf(" System start workn, press any Char or
Enter Key (for image)
\n");
main_loop(ps2) ;
}

else

{printf("PS2 Device Init Error\n") ;
exit(-1);

}

return 0;
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