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“Optical Switching Glasses”
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Technical Development Depariment
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Abstract

Several technologies for realizing optical swiltching glass are reviewed.

These technologies meet 8 variety of requirements for comfortable residential or
working lives and for global concerns about much less energy consumption to create such
comfortable circumstances. These regirements can be classified as those sbout visible
light eontroll and about solar heat control. Technologies are reviewed corresponding to
such classified reqirements.

At Tisrt, electrochromic device is explained as one of typical optical switching
technologies,
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Figure 1 Monthly total energy consumption for all end uses for five glazing
options in the building module in Lake Charles, Luisiana. "

PR=Photochromic glass,

AC=Electrochromic glass,

HT=High Transmission glazing,

HTS=High Tramsmission Glazing with Shade, LT=Low Transmission Glazing
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Tablel Performance Requirements of Electrochromic

chromic Displays and Window Divices, ¥

Operation Parameter

Display

Displayvs and Window Divices. ¥’

Window

Light Transmission
Rate/Cycle
Area

Operational and Shelf Life
Thermal Stability Range
Maximum Energy Consumption/
Cycle

Typical Operating Current
Typical Operating Power
{at 2V}

Photochemical Stability

Reflectivity

Fabrication Technology
Cost
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Unimportant or undesirable
for most applications

<{.1 sec

<10em ® for most applica~
tions

T>75% (bieached): T<5%
(colored) for 350< A <2000nm

< ~ 300 sec, for thermal control
(faster for giare control)

>103 em ? fonit

>5 years >20 years

040 55°C —20to 100 °C

<) Whr/ if <1 Whe/ rf

>0.1 Adem © >0.1 Adem ?

>0.2 Wem ? >0.2 mW/em ©

Not critical ¢ lec<10 "®, photochromism
undesirable

Not critical Desirable in colored state, to

prevent thermal shock aand energy
transfer
High vacuum, lithography,
<$0.05/cm ? for high volume
commercial application

Large area, high uniformity
deposition method, <$0.001/em *)
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Table? Various optical control glasses and materials,
corresponding 1o each regqwirement,
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Figure 2 Various Optical switching devices and their perfomances. "
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Table 3 Various EBlectrochromi
color changes due to

¢ Materials and their
redox reactions.
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Figure 3 Generalized schematic cross-
section of a laminated
electrochromic device.
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Figure 4 Typical transmittance specira for
(a) colored and (b) bleached state
of a-W0, electrochromic device,
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