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We suggest a new method to determine the off-alignment error of the composite film, together with in-plane(R;;) and
out-of-plane retardation(R;) of the compensation film, simultaneously. The composite film consists of a polarizing film and a
compensation film for improvement of viewing angle of a liquid crystal display. We regarded the compensation film as o-plate
with its optic axis along an arbitrary direction. By using an extended Jones matrix method, the polarization characteristics of the
composite film are examined. The calculated Fourier constants, (@, 0) curves of the composite film as the azimuth angle is varied
at the incident angles of 0° and 50°, respectively, are used to determine the axis misalignment, the tilt angle and the azimuth
angle of the compensation film by adopting the linear regressional analysis technique. Since this method can be applied for the
inspection of the composite film even after laminating the polarizing film and the compensation film, it will be useful for
simplifying the manufacturing process and reducing the production cost of liquid crystal display panels.
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Fig. 2. Index ellipsoid of a uniaxial medium in the xyz-coordinate.
In the principal coordinate, the optic axis of the uniaxial
medium is parallel to (a) z-axis and (b) the direction where
the tilt angle &, is the angle between the optic axis and
z-axis and the azimuth angle ¢, is the angle between x-axis

and the projection of the optic axis onto x-y plane.
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Fig. 3. z’-axis is the projection of the optic axis on the x-y plane.
Section of the index ellipsoid at (a) z-z’ plane and (b) at
x-y plane. The imaginary extra-ordinary refractive index, n.',
on the x-y plane.
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Fig. 4. In-plane retardation (R;,) and out-of-plane retardation(R)
curves as (a) tilt angle and (b) azimuth angle of the optic
axis of the compensation film is varied.
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Fig. 6. Calculated and best fit (a: [J, & O) curves of the Fourier
coefficients of the composite film as the azimuth angle is
varied at the incident angle of 50°. Symbols are calculated
results while experimental errors are considered, and lines
are best fit results by linear regressional analysis method.

Table 1. Optical constants of the composite film used for the calculation of the polarization state change of the light passing through it. The

azimuth angle of polarizer, the tilt angle and the azimuth angle of compensation film, and the ordinary refractive index and the extra-ordinary

refractive index of compensation film are the unknown variables to be determined by using modeling process. The best fit results also appear

for comparison

Mo ko Te ke 6. o d (nm) o
) ) polarizer (1.5) 0) (1.5) (0.02) (90) 12 (7000)
simulation -
compensator 1.5 0) 1.55 0) 40 13 (1000)
olarizer 1.5 0 1.5 0.02 90 12.000 7000
best fit results P (1.3) © (1.3) ( ) ©0) ( ) 0.00066
compensator 1.501 0) 1.551 0) 39.992 13.012 (1000)
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incident angle of 0° (a) and 50° (b). Symbols are measured results, and lines are best fit results by linear regressional analysis method.

Table 2. Optical constants of the composite film used for the calculation of the polarization state change of the light passing through it. The

azimuth angle and the thickness of a-plate, the thickness of c-plate are the unknown variables to be determined by using modeling

process. The best fit results also appear for comparison

7o ko Te ke 6. ®, d (nm) o
o a-plate (1.4806) 0) (1.4788) 0) (90) 0 70000
initial value -
c-plate (1.4802) 0) (1.4796) 0) 0) 0) 50000
best fit results a-plate (1.4806) ) (1.4788) 0) (90) -1.28 71594.2 0.087
c-plate (1.4802) ) (1.4796) 0) 0) 0) 51937.3
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