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Figure 2 ;
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Figure 3: L
4-row x 4-column BiNem display according to the prior art.
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Flgure 4 : -
Control signals for simultaneous switching of the pixels.
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Figure 5 :
Simultaneous switching of all the pixels to the U (white) state or T(black) slate.

) Fig Ba e T Fa.B
Simultaneous switching of Simultaneous switching of
all the pixels to the U state all the pixels to the T state
Vi =16V, V = 9V, Ty=Tp=1ms Vi =Vp=15V, Ty=Ty=ims
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Figure 7:
Test set-up with multiplexing signals.
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test display electronics
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Figure 8: .
Pixel switching in a paraAB4 BiNem display in multiplexed mode.

(33) JP 2006-529030 A 2006.12.28
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Figure 6: :
Signals used for multiplexing a BiNem display.

Row signals: Vig, VoR of respective duration Ty, To
Column signals: V, of duration T, .

Rown
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Figure 6 (continualion)

Frame 4: the pixels desired to be in the intermediate grey state are addressed
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Frame 5: the pixels desired to be in the lightest grey state are addressed
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Figure 9:
Detail of the pixel edge defects on either side of a pixs!
in the brushing direction.
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Figure 10 . .
"Left-right” switching defect on pixels of the 160-Tow x 160-column display
in reflective mode: the black state is the U state and the white state is the T states
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Figure 11:
Reference frame and velocity v of the liquid crystal.

electrode on the master plate

—y
y
X
electrode on the slave plate
Figure 12: .
Velocity v of the liquid crystal placed at various distances z
from the slave piate as a function of the distance from the pixel edge.
) z=d (master pate)
vip
EEE——
0 z =0 (slave plate)
2 0 V2
X
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Figure 15 :
Detail of the pixel edge defects, They appear along the two edges,
perpendicular fo the brushing direction, of all the pixels that switch to the T State.
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Figure 16:
45°-brushed 4-row x 4-column BiNem display.
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Figure 13:
*Ortfogonal” 4-row x 4-column BiNem display according to the invention
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Figure 14:
Switching of the pixels in multiplexed mode with an
orthogonal BiNem display. .

Fig. 14
Sixteen U pixels: nt U pixe
ViR =15V and eight T pircl:
VRE11V; VRINv
V=43V ! R
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Figure 17:
Switching of the pixels in multiplexed mode with a 45°-brushed BiNem display.
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Flgure 18:
Detail of the pixel edge defects for a 45°-brushed BiNem display.
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Figure 19: )
Geometric advantage of a “top-bottom" edge affect according to the invention.
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Figure 22 : . .
Optical state of the pixels of a 160x480 display according to the
prior art (“parallsl” brushing) as a function of the duration af the
column voltage addressed by the signals defined in Table II;

“on" (light) T texture; "off* (dark) U texture.
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Figure 20:
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Electrooptic curve for a BiNem display with both the two possible,
“left" and "right", multiplexing operating points.
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Figure 21 : .

Optical state of the pixels of a 160x480 display according ro the
prior art ("parallel” brushing) as a function of the column voltage
addressed by the signals defined in Table I: "on" (light) T texture;
"off" (dark) U texture
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Figure 23: . N
Example of the madulation of the column signal parameters
for producing grey levels by the "curtain effect” according to
the Invention:

: modulation of the amplitude Vg
adulation of the duratlon Tg
©: modulation of the phase ATg
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Figure 24: - Figure 25;

Principle of grey leve! production according to the invention. Optical state of the pixels of @ 160x480 display according to the
invention as a function of the column voltage addressed by the
. signals defined in Table III: "on" (light) T texture; "off' (dark) U texture.
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y Figure 27:
Figure 26: . Optical state of the pixels of @ 160x480 display according to the
Curve of the optical response as a function of the column voltage. invention as a function of the duration of the column signal.
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Figure 28 : .
Optical response curve as a function of the column signal voltage.
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Figure 29 :

Optical state of the pixels of a 160x480 pixel BiNem display
brushed at 60° to the direction of the row electrodes as a function
of the column voltage.
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Figure 32 ;
éxampl’s of row signls for a BiNem display addressed in two-step

mode according fo the invention. Example of 2 one-stage "T setting"-type
signal Vgjmuy; and one-stage multiplexing signals.
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Figure 33 :

Example of row signals for a BiNem dispiay addressed in two-stage
mode according to the invention. Exampls of a ramped "U-setting™type
signal Vgimy and one stage multiplexing signals

Step1
v Ramped U-type
signal Vsimul

Vsu

Rown

Row n+1
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Figure 30:

Example of row signals for a BiNem display addressed in two-step
mode according to the invention. Example of a signal Vajmul of the
one stage "T-setting” type and two-stage muliiplexing signals.
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Figure 31:
Example of row signals for a BiNem display addressed in two-step
mode according to the invention. Example of a signal Vsimul of the
one stage "T-setting" type and two-stage muliiplexing signals.
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Figure 34 :

Examplé of row signals fra BiNem display addressed in two-stage

mads according to the invention as described in Figure 33: 4x4 pixel BiNem

display. The U texture is the "on" (iight) state and the T texture is the "off* {dark) state.
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Figure 35 :

Example of row signals for a BiNem display addressed in two-stage mode
according to the invention as described in Figure 33. Optical response curve
as a function of the valtage of the signal applied to the pixel.
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] Figure 37 :

Figure 36 : 160X160 BiNem display addressed in multiframe mode
Example of grey level formetion by the "curtain effect" in multframe mode. (8 frames in this exarz pyle)
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Figure 38 :

; Figure 40 :
Magnification of a few pixels of the display shown in Figure 37.

For a 90°-brushed BiNem display there are two possible scanning directions,
namely one in the same direction as the hydrodynamic flow and the other in the
1 PIXEL . direction opposite to the hydrodynamic flow.
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Figure 41 :
Edge effects for producing grey levels or the "curtain efiect’ as a
function of the display scanning direction.
Scanning in the Scanning in the
opposite direction to 1pixel  hydrodynamic flow
D D D D D the hydrodynamic flow - direction

Figure 39 :
Optical response associated with each grey level of Figure 37
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