Mudel 100 top panel contains a screen composed of a rectan-
tray of so-called “pixels”, 240 across and 64 down. Each pixel is

0.8 millimeters square. The pixels are part of what is called a
crystal display.

i uid Crystals Work

;rnu hold two polarizing filters between your ¢ye and a table
; vou will find that the amount of light that passes through is a

ion of the angle between the two filters.
ne easy way to try this is to obtain two sets of Polaroid™

lasses. Hold one pair with the lenses side by side and the other pair
_t hc lenses one above the other. No light will pass through. If the
ﬁ are held with the lenses side by side, light will pass through.
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This is due to the fact that light can be polarized, W
passes from the lamp toward you and through the furthest p
lens, it has been filtered so that all the light is polarized. et’s 2
s polarized vertically. When this vertically polarized light?:_
lens closest to your eye, it will pass through only if the lens is tus
same way as the first lens (so that it also passes vertically pi
light). 1

Some transparent substances have no effect on light p
through them, while others will twist the polarization of light p
through them. Depending on the particular substance and the
travelled through the substance, vertically polarized light m:
converted to horizontally polarized light, and vice versa.

Such substances are not hard to find. Everyday dextrose, a:
mon sugar made from corn, will twist polarized light. Its very;

was chosen because it twists light to the right. “Dextro-" is
which means “to the right”. !

A liquid-crystal display is composed of a caref ully prepared lig
placed between two glass panels. The top panel includes a polariz
filter; the top and bottom panels contain nearly transparent electrog
extending vertically and horizontally.

Room light striking the screen passes first through the polarizij
panel. The furthest penetrating light is the light which is polarized, sa
vertically. This light bounces off the bottom panel, and (if the pola
tion has not changed) passes through the polarizing panel a se 0n¢
time, reaching the eye. Any part of the screen where this occurs is
perceived as being light in color., ¥

The liquid is designed to twist the light when it (the liquid)
subjected to an electric field. For a certain pixel to be perceived asdaf'
the LCD driving circuitry must activate the row and column electrodes
associated with that pixel every so often. This occurs once every
fourteen milliseconds and lasts about half a millisecond.

The electric field being emitted from the electrodes causes the
liquid to twist the light a certain number of degrees.
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* The eye’s viewing angle has an effect on the amount of polariza-
jon associated with the glass panels, so that no single number of
ees of twist will produce a dark panel for all viewing angles. The
otary control DISP on the right side of the Model 100 is a potentiome-
gr, which varies the voltage used to activate the pixels and optimizes
lhe appearance of the screen for a particular viewing angle.

CPU Control of the Screen

. CPUcontrol of the 15360 pixels is accomplished through ports FE
':CD data) and FF (LCD status /command), as well as output ports
9and BA. Specialized integrated circuits (HD44102and HD44103)
| ¢ used to drive the pixels, and provide the 15360 bits of RAM
memory needed for LCD operation. (A detailed discussion of LCD
1/0 ports is beyond the scope of this book. For further information,
ee the Model 100 Service Manual pages 4-13, 4-14, 4-28, 4-29, 4-30,
-1, and 7-2.)

- The 15360 bit RAM memory mounted on the LCD printed circuit
board is not directly addressed by the CPU. Instead, it is loaded
tarough the 1/ O ports. Some of the regular RAM memory, located
from 8000 to FFFF, however is allocated to LCD data. The area from
FE00 to FF40, for example, contains the ASCII values presently on
the screen. This is the source of information used when BASIC per-
rms the LCOPY command.

- It 1s clear however, that the actual screen contents (the on/ off
States of the pixels) are not found in RAM at FE00-FF40. For exam-
ple, if PSET and PRESET are used to turn pixels on and off, the
':-'-COPY command will not convey the results to the printer, even if the
pixels form a printable character. Similarly, the patterns that reach the
LCD by means of PSET and PRESET will not scroll upwards when
the rest of the display does.

Character Formation

When sending data to the LCD screen, the CPU does not send
ASCII values to the integrated circuits on the LCD board. Instead, it
sends 1’s and 0’s which are to be stored in the LCD RAM. The LCD
RAM 1s used to drive the individual pixels.







