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* VGA — Video Graphics Array
* Originally developed for CRTs (cathode ray tubes)

Anode

____________________________

Src: wikipedia

* Electrons are scanned across the tube, energizing
phosphorus to luminesce

* The VGA standards describe the order and timing of the
scanning process
* Defines the timing of the input signals

e Continues to be used in newer displays (LCD, LED, ...)
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* VGA-640x 480

* Visible display area

640 visible pixels / line
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* VGA-640x 480

* Full display area

V back porch

25MHz Clock Rate
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640 visible pixels / line
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Only turn on display here
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* VGA-640x 480

* Horizontal scan

25MHz Clock Rate

Video i )
e :
H Sync BT T
96 clocks
H Back porch ol bt
48 clocks el i
640 pixels (clks)

ELE 3510

Only turn on display here

1 H cycle = (48 + 640 +516 + 96 = 800) clock cycles o
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* VGA-640x 480

* Vertical scan

V Back porch
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480 lines (H cycles) N
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* VGA Signal Timing — 640x480

* Horizontal 640 DIt 25MHz Clock Rate

1 clock / pixel
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* VGA Signal Timing — 640x480

e Vertical 25MHz Clock Rate
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* VGA Signal Timing — 640x480

800 clocks/H * 525H/V * (1/(25E® clocks/sec)) = 0.0168sec/refresh

— 59.524 Hz refresh rate
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* VGA Signal Timing — test case

* Horizontal 4 — H Back Porch

10 - Active Display On
2 — H Front Porch
9 — H sync

L | M

@ Jvga_tji_thVID_CLK
4

o [ [T T T T T T To 0o Jz ¥4 ¥al¥s (Y6 7 & Yo Yir
4 e Ty
RS N E A A S S E— — — ——

A

» » » »
L] < Ll |

H sync H back porch Active H front porch

ELE 3510 10




* VGA Signal Timing — test case

* Vertical 3 —V Back Porch
4 - Active :
Display On
1 -V Front Porch Dol
2 -V sync
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