Transparent Electronics

Researchers at Oregon State
University have

anew class of materials.

They have used these materials in a
laboratory setting to create trans-
parent thin-film transistors (TTFTs).
These new might one day
allow you to transform the wind-
shield of your car into a GPS-acti-
vated map at the touch of a button,
or turn a picturewindow inyour
houseintoahigh-definitionvideo
screen. How  intothefutureyou
will haveto wait for these and other
consumer products is hard to say,
but HP has already taken the first
step by recently licensing new
technology.

The first transparent
circuit was created using a thin film
zinc oxide at Oregon State
University in 2003. Sincethen, re-
searchers have made major ad-
vances and discovered 28
new material compoundsthat can

all render electronic
circuits.
Looking a Photo  you will see

the corner of a one-
dollar bill covered with
asmall square glass
plate. Since you can
see through the glass
you will
ably assume that the
glassisempty. In
though, atransparent
electronic circuit that
contains 56 patterned
transistors and 24
resistance test struc-
tures covers the glass.
"Y ou might be amazed
to learn that the thin

you can se
through was created
using a oxide thin

film, the same oxide that goes
into the cream that you put on your
nose when you go to the beach to
protect your skin from a sunburn,”
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says John Wager, a professor of
electrical engineeringat OSU.

Since seeingisbelieving, Photo 2
shows the same glass plate en-

Photo ZnO TTFTs. 56
ZnO TTFTs and 24 contact
resistance test structures are

present inside the red box.

hanced to alow you to see what
would normally beinvisible. Wager
explainsthat "you seethrough the
electronic circuit in [the first photo]
because the material that it is made
of has avery wide band gap. You
can't see through asilicon circuit or

This sputtering machine is used to deposit the thin films to

make the circuits and other devices.

other opaque because
they have a narrower band gap
doesn't alow visible light to pass
through.”

Wager worked in collaboration
with Doug aprofessor of
chemistry and Janet Tate, a
sor of physics. The development
team alsoincluded ChrisTasker, the
laboratory manager and graduate
research assistants working in the
three departments. The success
with zinc oxideled to combining of
the zinc oxide with tin oxide. This
combinationimprovedconductivity
far beyond what the researchers had
achieved with zinc oxide alone.

Photo 3 shows Wager looking
through thewindow of asputtering

which deposits the thin
films used to makethe circuits and
other devices. The zinc oxide and

Photo 2-Sputtered ZnO TTFTs.
An magnified
image of a bottom-gate transparent
transistor test structure.

zinc-tin oxide circuits contain
thick channel layersfor
flow. Wager explains that
10 nm thick layer

would be about 40
atoms thick!"
Up to this crys

tallinematerial shave
been used in most elec-
tronic circuits because
they effectively move
electronsthrough their
organized lattice of at-
oms. The new materials
that these engineers and
scientists have created by
depositing zinc and zinc
tin oxides randomly
should not have pro-
duced agood conducting
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