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Operation Principles of FLCoS Microdispl ays
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Abstract Ferroelectric liquid crystal on silicon ( FLCoS) is a new type of microdisplay. The core
element of the microdisplay is a spatial light modulator made by sandwiching a thin layer of FLC
betw een a piece of cover glass and a silicon backplane which consists of a pixel array with each pixel
connected to a driving circuit. The operation of each pixel of the FLCoS spatical light modulatoris
the same as that of a surface stabilised ferroelectric liquid crystal device. In a FLCoS microdisplay,
the image signals can be imprinted onto a wave front by the FLCoS spatial light modulator, and the
images can be read out through an optical system. The colour can be created by means of temporal
multiplexing.
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Table 1 Typical fast switching FLCs
M anufact Product  Switching Thick ness
anutacturer Code Speed Testing
Temperature
(**s) (*m) (©)
Chisso Cop. 7] CS1024 25 2 25
CS1031 37 2 20
E Merck ! SCE13 50 2 25
ZLI140003 20 2 25
Displaytech ! DI 2000 20 2 25
* E Merck ] Ell 10 ~ 6 25
* NLC. A NLC listed as a comparison.
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Fig. 3 Schematically showing (a) the structure, and (b)

the principle of the light modulation of the FLCoS spatica
modulator
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DRAM [20]. Table 2 Truth table and optical response of the FLC layer
SRAM 4 , for the SRAM pixel
SRAM (XOR) XO R FIC FLC
SRAM XOR Inputs to XOR gate  Logical Logical state Voltage O ptical
——  state of of front on FLC  response
.XOR electrode  electrode layer of FLC
Latch Clock mirror
XOR : 0 0 0 0 0 Off
( ) , 0 1 1 1 0 off
‘g 1 0 1 0 - Vop Off
1 1 0 1 + VDD On
‘r, . SRAM
FLC
FLC , FLC 3
, FLC s
FLCoS FLCoS
FLCoS .
XOR 2
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Fig- 5 Schematically showing the spatial distribution of
the subpixel of a pixel with 16 grey levels
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Fig- 6 Schematic of binary encoded bit—planes combined
with pulsed light source to generate 16 grey levels in temporal

multiplexing scheme
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