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PROJECT

In light of global urbanization, the
key to long-term agricultural develop-
ment is a more efficient use of arable
land, labor, and modern technology.

Indoor plant factories are promising
solutions for future horticulture production
and food supply to densely populated ur-
ban areas. The light-emitting-diode (LED)
is revolutionizing general illumination with
the promise of enormous energy savings
when widespread adoption occurs.

However, current LED technologies
for plant cultivation are less developed
compared to LEDs for general lighting.
LEDtech-GROW offers innovation in the
field of LEDs that entirely satisfy the needs
of plants and cannot be achieved with any
LED technology currently available.

We will develop inorganic phosphors
that convert as much electrical energy as
possible into a Photosynthetically Active
Radiation (PAR) spectrum of plant photore-
ceptors.

The development of high-efficient
and moisture-resistant plant-grow-targeted
single-component phosphors based on
== double- and triple-wavelength emission for
the whole PAR spectrum.
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Site substitution engineering will be
implemented via suitable and efficient en-
ergy transfer between Bi**—Eu?* to adjust
the multi-color emission of phosphors.

Object

A unique green synthesis based on
environmentally acceptable components
will be used.

N The fabrication of LED devices based
Q@ on dual- and triple-wavelength emitting
> single-component phosphors.

- To fabricate the pc-LEDs, two dis-
@ tinctive strategies will be employed:

"' 1. The novel LED chip-on-board fabrica-

O tion strategy that combines near-UV semi-
conductor chip and representative triple-
wavelength emitting plant-grow-targeted
single-component phosphor, and

2. A strategy that combines blue semicon-
ductor chips and representative red and
far-red double-wavelength emitting single-
component phosphors, which is a com-
mon way of white LEDs chip-on-board fab-
rication.

The outcomes of this project activity can
be used to develop new innovative
technologies beyond the proposed LED
technology for artificial indoor plant growth.

LEDtech-GROW project results will contrib-
ute to the development of improved inorganic
phosphors and LED technologies for other appli-
cations where efficient, high-quality lighting is
crucial.

The focus is on the issues in the field of
materials science, such as resemblances of
emission spectra of phosphors to the PAR spec-
trum of plant photoreceptors and fabrication of
novel generation of plant-growth-LEDs.
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