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I noticed that there are several types of PowerBook screens. How do they
differ?
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Conpari son of Active vs. Passive Matrix Displays

Al'l Power Book screens enploy LCD (liquid crystal display) technology. Liquid

crystals are electrically polarized - one end is nore positive than the other

and thus the crystals tend to orient themselves along the lines of an electric
field. When no such field is present, they orient thenselves randony

Liquid crystals are transparent to light, but they also polarize the |light,
constraining the vibrations of the light to a single orientation

An LCD uses a conbination of a fixed polarizing screen, and an el ectrically
controlled liquid-crystal polarizer to nmake |ight and dark areas. \Wen the
liquid crystals are subjected to an electric field, all of the Iight passing
t hrough them becones pol arized with the sane orientation

The orientation of the fixed polarizing screen is exactly 90 degrees off, which
ef fectively bl ocks the passage of any light. So when a liquid crystal display
region or pixel is on, it appears to be dark

VWhen an LCD pixel is off, quite a bit of the randomy polarized light fromthe
crystals is able to nake it through the fixed pol arizing screen, so the pixe
appears to be light.

Passive matrix screens apply the electric field voltages along the edges of the
screen, so that pixels appear |ight and dark at the intersection of rows and

col ums. Each pixel is passively responding to voltage differences applied al ong
the horizontal and vertical edges of the screen. It is difficult to get a |large
nunber of crystals to line up quickly, and conpletely. So passive matrix
screens are relatively slow and provide | ess precise definition

Active matrix screens use a single transistor at every single pixel |ocation
This provides a good strong source of electric field, and it only has to act on



a very tiny region of liquid crystals. So they are quite fast and every crysta
in a pixel is lined up perfectly.

The nmerits of the passive screen are | ower cost and | ower power usage. But the
angl e at which you can view the screen undistorted is smaller than for an
active-matrix screen. Also, a passive-matrix screen is not as bright as its
active-matrix counterpart.

You may experience subnmarining on a passive-matrix screen, neaning the pointer
tends to di sappear nonmentarily when you nove it quickly across the screen unti
it catches up with the trackball. You may also notice speed trails, or shadowy,
conet-like trails followi ng the pointer or other objects you drag around the
screen. They di sappear as quickly as they appear, but some users find them

di stracting.

An active-matrix screen is brighter and provides better definition. The screen
is also less likely to distort when viewed at nore extrenme angl es.

The followi ng charts whi ch Power Book nodel s have Active or Passive Matrix
Di spl ays:

Begi n_Tabl e

PB Model B&W Col or/ Grayscal e Acti ve/ Passive Matri x
100 B&W Passi ve
140 B&W Passi ve
145 B&W Passi ve
145B B&W Passi ve
150 Grayscal e (4 Grays) Passi ve
160 Grayscal e (16 G ays) Passi ve
165c Col or (256 Col ors) Passi ve
170 B&W Active
180 Grayscal e (16 G ays) Active
180c Col or (256 Col ors) Active
190 Grayscal e (16 G ays) Passi ve
190cs Col or (256 Col ors) Passi ve
520 Grayscal e (16 G ays) Passi ve
520c Col or (256 Col ors) Passi ve
540 Grayscal e (64 G ays) Active
540c Col or (256 Col ors*) Active
5300 Grayscal e (16 G ays) Passi ve
5300c/ 100 8/500 Col or (256 Col ors**) Active
5300c/ 100 16/ 750 Col or (thousands of col ors**) Active
5300cs Col or (256 Col ors) Passi ve
5300ce Col or (thousands of col ors) Active
Duo 210 Grayscal e (16 G ays) Passi ve
Duo 230 Grayscal e (16 G ays) Passi ve
Duo 250 Grayscal e (16 G ays) Active
Duo 270c Col or (256 Col ors*) Active
Duo 280 Grayscal e (16 G ays) Active

Duo 280c Col or (256 Col ors*) Active



Duo 2300c Col or (256 Col ors*) Active

* Thousands of colors in 640 by 400 node
** The Power Book 5300c conputer is available in two configuartions.
One nodel has 512K of built-in VRAM while the other has 1 MB

End_Tabl e

NOTE:
The descriptions in this table apply only to nodels sold in the United States.
Europe and Asia have nodels that differ slightly fromthese configurations.

For more information and details about the anpunt of internal VRAM nunber of
colors avail able, and specific nodel nunbers of the PowerBook 190 and 5300
series conputers see the TIL article titled "PowerBook 5300 & 190 Seri es:
Internal & External Video".

Article Change History:

12 Dec 1995 - Added Power Book 190, 5300 series, and 2300.
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13 Oct 1994 - Added Power Book 150.
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