PLED displays

Ink-Jet Printing of PLED Displays

After years of materials, hardware, and process development, the ink-jet printing of polymer
light-emitting-diode displays is on the verge of becoming a practical, commercial reality.

by Jonathan Halls

ELLOWING the first fortuitous observa-
tion of a faint green glow from a sample of

a polymer material by a team at Cambridge
University in 1989, Cambridge Display
Technology (CDT) was founded in 1992 to
develop this luminescence effect into a com-
mercially viable emissive-display technology.
Over the past 12 years, extensive work has
been done by CDT and other companies to
develop the performance — primarily effi-
ciency, color, and stability — of polymer light-
emitting-diode (PLED) technology to a level
at which the requirements of real applications
can be met.

PLEDs are a very versatile technology,
which has the potential to be used for lighting,
simple alphanumeric displays, and full-color
flat-panel displays (FPDs). While the life-
times of red and green devices have been
acceptable for many applications for a number
of years now, the much shorter lifetime of
blue devices has prohibited their widespread
use until recently. However, with an R&D
program on blue PLEDs delivering substantial
improvements in this area, and with the devel-
opment of a range of new blue-emitting
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polymers, full-color PLED displays can now
be used in a range of products. Moreover, the
continual rapid progress in lifetime and stabil-

| ity means that more-challenging applications,

such as TV, will probably be feasible in the
foreseeable future.

However, in commercializing a new display
technology, device performance is only one
part of the story. Unless PLED displays can
be manufactured in a cost-effective way in
volumes high enough to satisfy the vast
appetite of the display market, PLEDs will
never fulfill anything other than niche applica-
tions.

One characteristic that is very interesting
from a manufacturing perspective is that
PLED materials are solution-processable,
unlike the vacuum-deposited materials used
to fabricate small-molecule-OLED displays.
This brings with it a new set of challenges
and opportunities. First, the coating and
deposition methods used to deposit solution-
processable PLEDs are scalable to large sub-
strate sizes. In contrast, the complexity, cost,
relatively low material-utilization efficiency,
and mask-registration issues associated with
vacuum deposition present considerable diffi-

| culties in the application of small-molecule-
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Fig. 1: In this illustration of the ink-jet-printing process as applied to PLED-display fabrica-
tion, the red-light-emitting-polymer ink is deposited into the appropriate subpixel wells, follow-

ing deposition of the blue and green materials.
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