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High Reliability Alignment Material for Active Matrix LCD Fabricated
by Low Temperature Bake Processes
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A new alignment material has been developed for Active Matrix Liquid Crystal Displaydd AM-LCDO
which was fabricated with low temperature baking process. The alignment material exhibits high voltage
holding ratio, low residual DC voltage and high reliability. The alignment material is suitable for high reli-

ability plastic-film-based AM-LCD.

We prepared a plastic passive matrix color twisted nematic cell by using the alignment material and
the color filter, which was fabricated by a Roll-to-Roll process. Thickness and weight of the plastic cell were
aboutOI0 and O] respectively compared with those of conventional cell based on a glass substrate.
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Table[7 Properties of LC Cells

Alignment material

Al | AL | AL

LC A

Pretiltl °0O O

VHREO OO N M om

RDCV"TIvO | Om | OO0 | OO0

* Voltage holding ratidl VHRO ACH
OV, at11d, frame period T TTImsec.

* Residual DC voltagél RDCV]
Stress: DOV applied for (TImin.
at[DJO0Odischarge for Osec.

Measurement of RDCV: after [1J
min. at110 .
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0

Before stress After 100h stress

LC A (halftone voltage=2.1Vrms)

Before stress After 100h stress

LC B(halftone voltage=1.5Vrms)

Fig. 1 Observation of LC cells prepared using AL1.
Halftone voltage was applied to cells.
LC alignment was observed with crossed polar-
izer at 2507 .

Table[J Reliability test of alignment materials

LC | Alignment Applied stress timél h(
material O O 0o | O oo

A ALO F F F F F
ALO F D D D D

B ALO F F D D D
ALO F F F D D

F: No defect was observed at halftone.
D: Defect was observed at halftone.
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Fig. 2 Structure of 9-points electrode cell.
Each electrode was numbered from 1 to 9.

"~ White defect

Fig. 3 Observation of 9-points electrode cell.
Cell was driven at halftone voltage
0 VvO1.5VrmsQ
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Fig. 5 Changes of VHR] AL20 Fig. 7 Changes of VHR average values of

9-points cell for applied stress time.
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Iondensity

Fig. 8 lon densities of 9-electrode cells after stress.
Stress: AC+DC Voltage]l ACO 10VpOp+DCO2vV O
in oven at 70 for 100h.

urface of
_>

Driving

Impurity
Interaction of alignment layer and impurity : weak

—>

Driving

Interaction of alignment layer and impurity : strong

Fig. 9 Images of localization of impurities in LC cell.
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TableJ Comparison of properties between
plastic cell and glass cell

Plastic cell | Glass cell
Siz&l inchO gm
Thicknessl mmQ o minn
Weighil g0 o m
Resolutionl ppil] | ad

Fig. 10 Photograph of demonstration of plastic
passive matrix color TN cell using AL3.
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