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Lighting Environments

Examples of transparent display illumination conditions.

Indoor/Indoor ~_Showcase/Indoor

’l!

Crystal-display.com




Transparent Display lllumination

lllumination contributions on display:
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Regular Transmittance & Reflectance

Standard regular
transmittance measurement
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Transmittance Factor

Transmittance Factor: T =®/®,
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Hemispherical Transmittance Factor

Realization of hemispherical transmittance factor measurement.
Adapted from ASTM D1003.
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Sampling Sphere Measurements

Hemispherical
transmittance factor
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Directional Transmittance Factor

A ring light was used to simulate directional illumination
due to the diffractive scatter of the display.
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Transparent LCD Example

Methods were demonstrated using a commercial transparent LCD display.

22” Transparent TN LCD Transparent LCD pixel
I H B structure with green pixel off




Transmittance Factor Results

Transmission performance of the transparent LCD display.
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Reflectance Factor Results

Reflection performance of the transparent LCD display.
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Minimal rendered display color dependence.
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Photometric Results

Spectral to luminous transmittance factor:
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V(M) = photopic luminous efficiency function
Ecep = ideal source spectrum (e.g. CIE D-llluminant).

Transparent LCD luminous reflectance and transmittance
factor results.

Front reflection Back transmission

Light source coefficient coefficient
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Transparent Display Performance

Define illumination contributions on display:
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Use general equation to estimate total luminance:
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Summary

Highlighted the need for including transmission and
reflection measurements for transparent displays.

Showed how the display ambient performance can be
simulated by a general formalism using transmission and
reflection coefficients.

Introduced the concept of transmittance factor and showed
how it can be applied for hemispherical diffuse and
directional light sources.

Demonstrated the implementation of these methods on a
transparent LCD display.

These methods provide valuable information in the
development of transparent displays.
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