Tech Info Library

Macintosh Display Cards Overview (1 of 3)

This article |last reviewed: 19 March 1990

The Appl e Macintosh Display Cards 4/8, 8/ 24, and 8/ 24 GC greatly extend the
performance and flexibility of the Maci ntosh video card product line. The

Di splay Card 4/8 and the Display Card 8/ 24 provide the Macintosh Il famly with
a single interface to all Apple displays, and a broad range of graphics
capabilities. The Display Card 8/ 24 GC augnents the features of the Display
Card 8/ 24 with the power of a dedicated graphics coprocessor to provide
sophi sti cated graphics capabilities at significantly faster draw ng speeds.

The Maci ntosh Display Card 4/8 provides support for up to 256 colors or grays
on the Appl e H gh-Resol uti on Monochronme and Appl eCol or Hi gh- Resol uti on RGB
Monitors. It also provides up to 16 grays on the Apple Macintosh Portrait

Di spl ay and Appl e Two- Page Monochrome Monitor.

The Maci ntosh Display Card 8/24 and 8/ 24 GC support all Apple displays to the
maxi mum of their capabilities, including full 256-1evel "true grayscale" on al
Appl e di splays. The cards al so support full 24-bit "true color" capability on
t he Appl eCol or Hi gh-Resoluti on RGB Monitor, which allows users to display any
of 16.7 million colors sinultaneously. The conbi nati on of true grayscal e and
true color capabilities let you display and work with photographic quality
imges as well as lifelike sinmulations, animations, and visual effects.

The Maci ntosh Display Card 8/ 24 GC contains an An29000 RI SC-based

m croprocessor that runs a version of QuickDraw that has been optinized for a
coprocessi ng environnent. The Am29000 and the Maci ntosh CPU work together to
speed the Qui ckDraw environnent fromfive to 30 tines dependi ng on the
application. As a result, graphics-intensive applications wrrk faster and
nore snoot hly, especially when using full 24-bit col or.

Al three cards support RS-170 standard tinming for conpatibility wi th numerous
i nterlaced video devices. The Macintosh Display Card 8/ 24 and 8/ 24 GC provide
hi ghest possible quality interlaced video though the use of Apple Convol ution
Maci nt osh Di splay Cards 4/8 and 8/ 24

Maci nt osh Di splay Cards 4/8 and 8/ 24 offer 24-bit color at an affordable price.
The foll owi ng paragraphs discuss the advantages of 24-bit color and features of

the 4/ 8 and 8/ 24 display cards.

- CLUT and 8-bit Col or |Inages



Wth the earlier 8-bit Macintosh |l video card, each pixel is represented by an
8-bit color value. The 8- bit value is used as an index into a "color |ook up
table" (CLUT), where a 24-bit value is derived fromthe table of 256
pre-selected colors . The 24-bit value represents the nearest color to the one
i ndi cated by the 8-bit pixel value. The 24-bit color value consists of 8-bit
val ues for red, green, and blue; each is then sent through one of the three
8-bit digital to analog converters (DACs) for conversion to anal og col or

si gnal s.

An 8-bit imge is drawn by taking each 24-bit pixel value and, using the Col or
Manager, finding the closest approximation of that color within the CLUT. The
8-bit index of the closest approxinmate color is then placed in the franme buffer
and represents that pixel's val ue.

Graphic imaging with 8-bit color video is reasonably accurate if the CLUT is
set up with colors that are appropriate for the color mx of the inage being
drawn, and if the inmage does not require a | arge nunber of colors. Very
conpl ex colored inages tend to | ose much of their detail and shadi ng because
they tend to be drawn with a high ratio of "best approxi mation" colors. A
color printed copy of a conplex color inmage scanned at 8-bit per pixel could
| ook quite different fromthe original

One drawback of 8-bit color is an effect known as "bl ocking," which refers to
the result of several slight variations of a single color being CLUT
represented by the sane color. This effect nakes it difficult to represent
subtl e shading and leads to a | oss of detail. For instance, a very gradua
lightening of the color red across an i nage nmay be conpletely represented by
singl e red.

A simlarly problematic side-effect of 8-bit color is known as "banding."
Bandi ng can be seen in an 8-bit representation of an i nage nmade of only a few
different colors, but an alnost infinite nunber of shades of those colors. A
256 col or CLUT doesn't have enough colors to handle such an inmage, and it | oses
subtlety. Areas where one color gradually blends into the other eventually

| ook I'i ke bands of one col or blending into bands of the other, with each band
of color being the CLUT's cl osest approxi mati on of several narginally different
col ors.

Dithering is an effect that may allow a cl oser approximtion to the origina
imge. Dithered colors rely upon grouping a nunber of pixels in a certain
pattern to give the effect of a color not found in the CLUT. Since pixels are
so small and so close together, a grouping of blue and yell ow pixels gives a
simlar effect to seeing green pixels. Wile dithering can inprove the
rendering of a conplex inmage, the result is still an approxi mation.

- 24-bit Direct Color

24-bit color, also known as Direct Color, avoids the col or approxi mation issues
of 8-bit color by allowing 8 bits for each color. 24-bit color delivers an

i mpressive 16,777,216 red green and bl ue conbinations all the col or shades

di scernabl e by the human eye.



Wth 24-bit color, color approximtion and the CLUT are no | onger necessary.
24-bit color is directly interpreted by the video card firmvare as each 8-bit
red, green, and blue color definitionis fed to the appropriate digital to
anal og converter for output to the nonitor. |Inages that are problematic for
8-bit color video cards can be drawn with all their brilliant nuances by Direct
Color. The Display Card 8/ 24 supports 24-bit color on the Macintosh RGB 13"
noni tor.

- True Gays

The 256 shades of gray are acconplished by using 8-bits each of red, green, and
bl ue of equal saturation. The 4/8 card supports true grays on all but the
Portrait and Two- Page displays, where 16 grays are supported. The 8/24 card
supports true grays on the Portrait and Two- Page di splays. Wen driving the
two | arger nonochrone displays, the 8/ 24 cards use only the blue signal in al
its 256 saturation levels to acconplish the full gray spectrum

- Monitor Support

A progranmabl e pi xel clock chip and a 100 Mz oscillator on the new displ ay
cards makes it possible to support all current Macintosh nonitors. The pixe
dept h supportable on each nmonitor is a function of the anpbunt of VRAMinstalled
on the display card. Display Card 4/8 has 512K of VRAM and Di splay Card 8/24
has 1 nmegabyte. The 100 MHz oscillator provides support for the Macintosh

Two- Page Di spl ay.
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