
NEW VOICES IN CHEMISTRY

L
ight-emitting polymers have

revolutionized electronic display
technology. This revolution is
leading to others. Although e-
chemicals bring fashionable e-

commerce to mind, another “e” definition
could be just as powerful: conducting and
semiconducting organic “e”-lectronic
materials. In this exciting new sector—a
great opportunity for the chemical indus-
try—active materials thickness is measur-
ed in nanometers, and the added value is
measured in millions of dollars. These new
materials marry the science of the physicist
with that of the chemist, and the technol-
ogy of the electronics engineer with that
of the process chemical engineer.

Traditionally, light, charge, and current
have been the physicist’s domain, and many
early steps in this new field were taken by
physicists (for example, Nobel Laureate
Alan Heeger in California and Richard
Friend at the Cavendish Laboratories in
Cambridge, England). However, the elec-
tronics community is partnering with the
chemical industry to industrialize or “scale
up” this new technology. Avecia is pleased
to be a prominent player in this exciting
electronic business game.

The production challenge is formidable:
to enable the electronics industry to de-
velop systems based on organic materials
that meet the demanding specifications of
the highly sophisticated customer base.
These systems also must offer clear bene-
fits over silicon and other rivals based on
inorganic technology. They must deliver a
cost and performance valued by the market
and create a return on investment for
shareholders.

The first significant industrial use of or-
ganic semiconductors was in electrophoto-
graphy. Photocopiers and laser printers tra-
ditionally used selenium-based inorganic
photoconductors, which gradually have
been replaced by organic-based systems.
Our involvement in organic electronic mat-
erials started here, developing charge trans-
port, control, and generation materials. 

The next significant application of
organic semiconductors was in organic

light-emitting diodes (OLEDs); high-per-
formance displays are developed by
numerous manufacturers, initially for the
cellular phone market. With
the first commercial OLED
devices launched in 2000,
this is very much an emerg-
ing market. This year, cellu-
lar phone makers worldwide
are likely to take 20 million
handset displays, perhaps 40
million by 2005. And that’s
before we consider how 
phones will move beyond
voice and text—and the im-
pact of new kinds of com-
munication interfaces.

The global OLED market
is estimated at “only” a few
million dollars now but per-
haps $700 million by 2005.
Some forecasters believe that OLEDs
might conquer or even overtake the mar-
ket for liquid-crystal diodes (LCDs), which
were first commercialized in the early
1970s. OLEDs offer a simpler structure,
realized on a single substrate; feature high
brightness, contrast, and resolution; and

offer high-power efficiency at low power
consumption. The simplicity and high per-
formance of OLEDs are likely to take them
into many more applications, such as lap-
tops, car radios, next-generation comput-
ers and TVs, and digital cameras.

Avecia took its place at the forefront of
the OLED market with involvement in the
founding of Covion Organic Semiconduc-
tors GmbH, currently the only company
operating at the industrial scale in polymer
and small-molecule materials for OLEDs.
Established from a Hoechst corporate

research project in 1992,
Covion has grown from 16 to
40 scientists in 18 months.

Another technology
emerging from universities
and the research laboratories
of electronics pioneers such
as Philips and Lucent is plas-
tic electronics. The scenario
is that inexpensive plastic-
based integrated circuits can be
mass produced by inkjet print-
ing organic transistor circuits,
using conducting and semi-
conducting polymers as ink.

Our distinctive and com-
plementary technology plat-
forms in colors and materials

include extensive research and production
experience in inkjet printing. As a result,
we now have a family of high-mobility
charge transport materials that, in combi-
nation with Covion’s polymer materials,
may play a crucial enabling role in full-scale
production of future plastic chips. 

To capture the still exploding potential
in the electronic device marketplace, e-
chemicals demand different business
development models from those in tradi-
tional volume-driven chemical production.
Critical success factors for a materials sup-
plier in this dynamic field include that old-
economy value called trust as well as open
communication, risk sharing, and a will-
ingness to take responsibility for ensuring
that all parties share success. 

It’s an exciting business to be in—and a
wonderful revolution to be part of, every
working day.

Malcolm J. Stewart is vice president, elec-
trophotography and displays, at Avecia. He also
is the Avecia board representative for the Covion
electronic displays joint venture business. He
received a chemistry degree from Manchester
University, England, in 1982. Then, he joined
ICI and remained there until Avecia’s forma-
tion in July 1999.
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A REVOLUTION IN LIGHT
DISPLAY TECHNOLOGY
Organic light-emitting diodes require cooperation
between electronics and chemical industries

LIGHT FEVER Stewart formally
opened Covion’s newly-upgraded light
emitting polymers plant in Frankfurt
during fourth-quarter 2000.

POLYMER
MATERIALS Covion
is the first company to
manufacture polymer
OLED materials at
commercial scale.


