[ZIH#EONBIARTE/VORBT 1 AT A1)
Monochrome LCDs that should be passed down to next generation
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Monochrome LLEDs that should be passed down to next generation
~We propose an environmentally*friendly monochrome LCD option~
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Monochrome LCDs: A Technology That Has Endured for Half
a Century

Monochrome LCDs are used in a wide range of electronic
devices, including consumer products such as calculators,

thermometers, and remote controls, as well as medical

equipment.

Commercially, they were first adopted in the 1970s for wristwatches and calculators. Even now, nearly 50 years later, monochrome

LCDs continue to be used.

Compared to color LCDs, monochrome displays are not well suited for rich visual content like photos or videos. So why are

monochrome LCDs still in use today?
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Why monochrome LCDs?

One of the reasons monochrome LCDs are chosen for
electronic device displays is that they are more

environmentally friendly compared to color LCDs.

Let’s now take a closer look at the environmental impact of

monochrome LCDs versus color LCDs.
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Monochrome LCDs: Lower Environmental Impact During
Manufacturing

What are the differences in environmental impact when
manufacturing monochrome and color LCDs of the same

size?

- Energy Consumption (e.g., Electricity)

The manufacturing process for monochrome LCDs—such as
film deposition, photolithography, and etching—typically
requires around two cycles. In contrast, color LCDs usually
require 5 to 8 cycles. As a result, color LCDs consume
approximately 2 to 4 times more energy than monochrome
LCDs.

- Use of Chemicals

Due to the greater number of processing steps, color LCDs require roughly 2 to 4 times more materials such as photoresist,
developer solutions, and acid or alkaline solutions compared to monochrome LCDs. Additionally, color LCDs use special material

gases such as silane-based gases.

+ Use of Ultrapure Water

Ultrapure water is essential for LCD production. Producing it requires water, electricity, and chemicals. For color LCDs, the

required amount is about 2 to 4 times greater than for monochrome LCDs.

As shown, even when comparing displays of the same size, the differences are substantial. When factoring in product size and

production volume, the environmental impact of color LCDs becomes clearly greater than that of monochrome LCDs.



D 3 AW £/ 207
BREDENHEEIX. NvoT74 5 (R HEED60~90% %
HOTWET, h7—RBE. — BNV I 74 FHPRET
¥, —ATE/70RBIF. Nv 74 bBLTHERTES
HRHNEHY £7-

ZD1=®»., T/ /0REDBEHHEIX. HT7—RED3~10%
DIREICHMRZZEeNTEET, ZOFRICEY T/ 7 0KS
. BARO/NS WINEBHCKBEENTL. HERETHE
TBZENTEET,

Monochrome LCDs that consume less power when in use.
Backlighting (the light source) accounts for approximately
60% to 90% of the total power consumption in LCDs. Color
LCDs generally require a backlight to function.In contrast,

many monochrome LCDs can operate without a backlight.

As a result, their power consumption can be reduced to as
little as one-third to one-tenth that of color LCDs.Thanks to
this feature, monochrome LCDs can operate for several years
even on low-power sources such as small batteries or solar

cells.
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— Monochrome LCDs to remain in 2050
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If you've read this far, we hope you now understand that monochrome LCDs are environmentally friendly in terms of both energy

consumption and resource efficiency.

Environmental consideration is vital to the SDGs. Choosing monochrome LCDs supports [Goal 7: Affordable and Clean Energy],

[Goal 9: Industry, Innovation and Infrastructure], and [Goal 12: Responsible Consumption and Production] by reducing energy use

and conserving resources.

Even today, monochrome LCDs are in demand across various industries as environmentally conscious products. Their key

characteristics—energy efficiency, resource efficiency, and long product life—make them a vital technology for realizing a

sustainable society.

At Crystage, we are confident that monochrome LCDs will remain an essential technology even in 2050. We will continue to

actively promote the potential of monochrome LCDs in the market.
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