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Introduction

In recent years the development of polymer light
emitting diodes (PLEDs) has been a widely studied
area of research. With polymers as the active layer
on a plastic substrate, it is possible to make flexible
devices, making PLEDs particularly interesting.
Our work focuses on the fabrication of stable,
flexible PLEDs with a simple device configuration
for military applications. Preliminary resulis of
device efficiencies are reported.

Motivation
Construct a large area flexible light emitting diode

display with a simple device configuration for
military applications

ﬂingle Layer LED Device Stlucturx

Cathode
+Injects electrons.
=Low work function material that is evaporated under vacuum onto
the polymeric layer.
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Organic Layer
=Active conj layer that derives its semiconducting properties
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Anode
~Injects holes.
+High work function material.
=Designed so Mmmm escape. Indium
tin cxde is typically used e
Device Characternstic
*Typical reclification behavior.
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PLEDs- Advantages

+ Good uminescence efficiency
+ Low operating voltage
+ Full color potential
+ Vary the color of the emitied Bght by changing the structure of the polymer or
varying the conjugation length.
+ Thin, flexible structures
4 May be integrated into an all polymer based device.
¢ Low cost, F 3

PLEDs- Challenges

+ITO quality on plastic substrates is poor.
+Holes are not always injected into the active polymer layer efficiently.
o ly, additional hole fransposting kayer may be incorporated.
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* u‘ fers can g heat instead of Bght

+ Encapsulafion
« Existing techniques involve metal layers but are expensive and not always
effective.

# Quenching of luminescence
+ O of poly may kead o g

Initial Approach

+Use a PPV containing oxadiazole moleties along the
backbone

o This g i ible and good
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O::rha” polymer layer device on ITO/plastic

| | [ +consimucta Mut-Layered Device

«Introduce layer of PEDOT —a hole transporting species.
between the ITO and Active polymer layers.
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+ Change the structure of the active polymer layer and use a
mokaty polymer that transports electrons and holes more equally.
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Solution- Improve Charge Bala%

The Road Ahead...

Gmmmalﬁmﬁuﬂem
porting layer to ¥ device efficiency
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such as Ca and Au

¢Fabricate large area device
Attempt to P

POlY[3,A-(ethylenedioxy thiophene] -
poly{styrencsulionic
acid) (PEDOT)
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