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Abstract—A full-color field-sequential display using a ‘‘monochrome’’
CRT and a color switch based upon a very fast liquid-crystal cell, the “‘pi-
cell,” is described. Possible configurations and display-viewing
characteristics are discussed.

I. INTRODUCTION

Field-sequential full-color displays utilizing liquid-
crystal technology can potentially offer a number of at-
tractive features relative to more conventional color-
display systems such as the shadow-mask CRT. Figure 1(b)
shows a picture taken from the screen of a high-resolution
shadow-mask display, while Fig. 1(a) shows a picture
taken at the same magnification from a field-sequential
display. The lack of screen patterning in the field-
sequential display yields an image having superior
definition. A second feature of the field-sequential display
is that the display goemetry is not constrained by shadow-
mask considerations. This allows devices of wide size
ranges and peculiar aspect ratios. These two features are

highly desirable for desk-top computer or instrumentation-
equipment displays.

Liquid-crystal-based color switches have been proposed
by a number of authors. These include multiple dye-cell
configurations,’ multiple twisted-nematic cells used in
conjunction with birefringent films,*® tunable
birefringence liquid-crystal cells used in conjunction with
neutral polarizers,’ and twisted-nematic cells used in
conjunction with color-selective and neutral
polarizers.>>%’ The latter of these approaches provides the
best color saturation and the largest cone of view. Field-
sequential color systems using dye cells have been
proposed,® as well as systems using twisted-nematic cells
and color-selective polarizers.>”'® To be able to operate
these color switches fast enough to be used in a field-
sequential system, two-frequency liquid-crystal materials
have been employed. It is, however, difficult to obtain
uniform switching of large displays, plus the temperature
range is limited and drivers are costly. Another rapidly

FIG. 1. Pictures taken from the screen at the same magnification from
(a) a field-sequential display and (b) a shadow-mask display.
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