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VGA Controller

ADV7123 : triple10-bit 
high-speed video DAC
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high speed video DAC

VGA Image 

 640 x 480 Pixel layout

x

y

연세대학교
컴퓨터정보통신 임베디드HW설계 3

Vsync and Hsync Signal at 60Hz

Vertical Sync Signal Timing

480

Horizontal Sync Signal Timing

640
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VGA Timing Specification
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Vsync, Hsync and Display
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VGA timing at DE2

 60Hz Refresh rate, 25MHz Pixel clock (T=40ns)

25MHz
clock

60Hz
clockclock
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VGA Horizontal Timing

 To generate a Horizontal Sync Pulse, use a 10-bit pixel counter 
modulo-800modulo 800
 Counter increments with a 25MHz clock (pixel clock)
 Pixel Counts <0 thru 639>: Display On

i l C 6 0 h 99 i l Off Pixel Counts <640 thru 799>: Display Off
 Pixel Count <656 thru 751>: HS Pulse Active for 96 pixels
 Pixel Count 799: Reset pixel counterp
 HS Pulse is Active Low for most monitors
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VGA Vertical Timing

 To generate Vertical Sync Pulse (VS), start a 10-bit Line Counter 
modulo-525modulo 525
 Counter increments every 800 pixels
 Line Counts <0 thru 479> : Display On

i C 80 h 2 i l Off Line Counts <480 thru 524>: Display Off
 Line Counts 490 and 491: VS Pulse Active
 Line Count 524: Reset Line Counter
 VS Pulse is Active Low for most monitors
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DE2
DE2
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RGB generationRGB generation
(위치에 따라서 RGB 신호 생성)
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