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Abstract

In case of an embedded system with computing resource restrictions such as system power and cpu, the
overhead due to displaying data on the computer screen may have a significant influence on the system
performance. This paper describes an initialization method for LCD-driving components such as an ARM Core,
an LCD controller, and an SPI(serial peripheral interface). It also introduces a pixel display function and a
panel display method using virtual screen for reducing the display overhead for an LN2440SBC system with
an ARM9-based S3C2440A microprocessor. A virtual screen is a large space of computer memories allocated
much larger than those needed for one-time display of an image. Displaying a specific region of a virtual screen
is done by assigning it as a view-port region. Such a display is useful in an embedded system when concurrently
running tasks produce and display their respective results on the screen; it is especially so when the execution
result of each task is partially modified, instead of being totally modified, on its turn and displayed.

If the tasks running on such a system divide and make efficient use of the region of the virtual screen,
the display overhead can be minimized. For the performance comparison with and without using the virtual
screen, two different images are displayed in turn and the amount of time consumed for their display is
measured. The result shows that the display time of the former is about 5 times faster than that of the latter.
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function TFT PutPixel(x, y, color)
begin
address = FRAMEBUFFER Start Address + (x+y*
Virtual Screen Horizontal Size)*2 (1)
memory of address = color

end
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VirtualScreenInit(virtual screen_width, lcd width)
begin
OFFSIZE = virtual screen width - lcd width
PAGEWIDTH = lcd width

end

OFFSIZE PAGEMDTH OFFSIZE

View port
*——(The same size

of LCD panel)

frame buffer /

start address
Virtual Screen FRAMEBUFFER

frame buffer /
end address_|
—————

After Scrdling|

Before Scralling
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Fig. 4. horizontal or vertical scrolling of the virtual
screen
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ViewPortSetting(framebuffer _start_address)

begin
framebuffer end address =
framebuffer start address + (PAGEWIDTH +
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end
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